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New pyrimidine derivatives and their use in therapy as well 
as the use of pyrimidine derivatives in the manufacture of a 
medicairient for prevention and/or treatment of Alzheimer's 
disease . 

TECHNICAL FIELD OF INVENTION 

The present invention relates to new compounds of formula I, as a firee base or a 
pharmaceutically acceptable salt, solvate or solvate of salt thereof, to pharmaceutical 
formulations containing said compounds and to the use of said compounds in therapy. The 
present invention further relates to a process for the preparation of conipounds of formula I 
and to new intermediates used therein. 

BACKGROUND OF THE INVENTION 

Glycogen synthase kinase 3 (GSK3) is a serine / threonine protein kinase composed of two 
isoforms (a and p), which are encoded by distinct genes but are highly homologous within 
the catalytic domain. GSK3 is highly expressed iu the central and peripheral nervous 
system. GSK3 phosphorylates several substrates including tau, B-catenin, glycogen 
synthase, pyruvate dehydrogenase and elongation initiation factor 2b (eIF2b). Insulin and 
growth factors activate protein kinase B, which phosphorylates GSK3 on serine 9 residue 
and inactivates it. 

Alzhemer*s Disease (AD) dementias, and taupathies 

AD is characterized by cognitive decline, cholinergic dysfunction and neuronal death, 
neurofibrillary tangles and senile plaques consisting of amyloid-p deposits. The sequence 
of these events in AD is unclear, but fhey are believed to be related. Glycogen synthase 
kinase 3p (GSK3p) or Tau (t) phosphorylating kinase selectively phosphorylates the 
microtubule associated protein t in neurons at sites that are hyperphosphorylated in AD 
brains. Hyperphosphorylated protein x has lower affinity for microtubules and accumulates 
as paired helical filaments, which are the main components that constitute neurofibrillary 
tangles and neuropil threads in AD brains. This results in depolymerization of 
microtubules, which leads to djong back of axons and neuritic dystrophy. NeurojSbrillary 
tangles are consistently found in diseases such as AD, amyotrophic lateral sclerosis, 
parkinsonism-dementia of Gaum, corticobasal degeneration, dementia pugilistica and head 
trauma, Down's syndrome, postencephalatic parkinsonism, progressive supranuclear palsy, 
Niemann-Fick's Disease and Pick's Disease. Addition of amyloid-P to primary 



wo 2007/040440 



PCT/SE2006/001116 



2 

hippocampal cultares results in hypeiphosphorylation of t and a paired helical filaments- 
like state via induction of GSK3p activity, followed by disruption of axonal transport and 
neuronal death (Zmahori andUchida., J. Biochem 121:179-188, 1997). GSKSp 
preferentiaEy labels neurofibrillary tangles and has been shown to be active in pre-tangle 
neurons in AD brains. GSK3 protein levels are also increased by 50% in brain tissue from 
AD patients. Furthermore, GSK3p phosphorylates pyruvate dehydrogenase, a key enzyme 
in the glycolytic pathway and prevents the conversion of pyruvate to acetyl-Co- A (Hoshi et 
al., PNAS 93:2719-2723, 1996). Acetyl-Co-A is critical for the synthesis of acetylcholine, 
a neurotransmitter with cognitive functions. Thus, GSK3P inhibition may have beneficial 
effects in progression as well as the cognitive deficits associated with Alzheimer's disease 
and other above-referred to diseases. 

Chronic and Acute Neurodegenerative Diseases 

Growth fector mediated activation of the PDK. /Akt pathway has been shown to play a key 
role in neuronal survival. The activation of this pathway results in GSK3p inhibition. 
Recent studies (Bhat et. al., PNAS 97:1 1074-1 1079 (2000)) indicate that GSK3P activity is 
increased in cellular and animal models of neurodegeneration such as cerebral ischemia or 
after growth factor deprivation. For example, the active site phosphorylation was increased 
in neurons vulnerable to apoptosis, a type of cell death commonly thought to occur in 
chronic and acute degenerative diseases such as Alzheimer's Disease, Parkinson's Disease, 
amyotrophic lateral sclerosis, Huntington's Disease and HIV dementia, ischemic stroke 
and head trauma. Lithium was neuroprotective in inhibiting apoptosis in cells and in the 
brain at doses that resulted m the inhibition of GSK3p. Thus GSK3P inhibitors could be 
useful in attenuating the course of neurodegenerative diseases. 
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Bipolar Disorders (BD) 

Bipolar Disorders are characterised by manic episodes and depressive episodes. Lithium 
has been used to treat BD based on its mood stabilising effects. The disadvantage of 
lithium is the narrow therapeutic window and the danger of overdosing that can lead to 
lithium intoxication. The recent discovery that lithium inhibits GSK3 at therapeutic 
concentrations has raised the possibility that this en2yme represents a key target of 
lithium*s action in the brain (Stambolic et al., Curr. BioL 6:1664-1668, 1996; Klein and 
Melton; PNAS 93:8455-8459, 1996). Inhibition of GSK3P may therefore be of therapeutic 
relevance in the treatment of BD as well as in AD patients that have affective disorders. 

Schizophrenia 

GSK3 is involved in signal transduction cascades of multiple cellular processes, 
particularly during neural development Kozlovsky et al (Am J Psychiatry 2000 
May;157(5):831-3) found that GSK3p levels were 41% lower in the schizophremc patients 
than in comparison subjects. This study indicates that schizophrenia involves 
neurodevelopmental pathology and that abnormal GSK3 regulation could play a role in 
schizophrenia. Furthermore, reduced p-catenin levels have been reported in patients 
exhibitmg schizophrenia (Cotter et al., Neuroreport 9:1379-1383 (1998)). 

Diabetes 

Insulin stimulates glycogen synthesis in skeletal muscles via the dephosphorylation and 
thus activation of glycogen synthase. Under resting conditions, GSK3 phosphorylates and 
inactivates glycogen synthase via dephosphorylation. GSK3 is also over-expressed in 
muscles from Type 11 diabetic patients (Nikoulina et al., Diabetes 2000 Feb;49(2):263-71). 
Inhibition of GSK3 increases the activity of glycogen synthase thereby decreasing glucose 
levels by its conversion to glycogen. GSK3 inhibition may therefore be of tiaerapeutic 
relevance in the treatment of Type I and Type 11 diabetes and diabetic neuropathy. 

Hair Loss 

GSK3 phosphorylates and degrades p-catenhi. p-catenin is an effector of the pathway for 
keratonin synthesis, p-catenin stabilisation may be lead to increase hair development. Mice 
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expressing a stabilised P-catenin by mutation of sites phosphorylated by GSK3 imdergo a 
process resembling de novo hair morphogenesis (Gat et al.. Cell 1998 Nov 25;95 (5):605- 
14)). The new follicles formed sebaceous glands and dermal papilla, normally established 
only in embryogenesis. Thus GSK3 inhibition may offer treatment for baldness. 

Oral contraceptives 

Vijajaraghavan et al. (Biol Reprod 2000 Jun; 62 (6): 1647-54) reported that GSK3 is high 
in motile versus immotile sperm. Immunocytochemistry revealed that GSK3 is present in 
the fLagellum and the anterior portion of tiie sperm head. These data suggest that GSK3 
could be a key element underlying motility initiation in the epididymis and regulation of 
mature sperm function, inhibitors of GSK3 could be useftd as contraceptives for males. 

Bone-related disorders 

It has been shown that GSK3 inhibitors could be used for treatment of bone-related 
disorders. This has been discussed in e.g. Tobias et al.. Expert Opinion on Therapet4tic 
Targets, Feb 2002, pp 41-56. 

DISCLOStJRE OF THE INVENTION 

The object of the present invention is to provide compounds having a selective inhibiting 
effect at GSK3 as well as having a good bioavailability. 

The present invention therefore relates to the use of a compound of the formula I: 




I 



wherein 
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is selected from hydrogen, halo, cyano, N02> Ci-salkyl, Ci^ahaloallqrl, OR\ S02NR^°, 
Co.2alfcylC(0)NRV, Ci^aIkylNR*U", CH20R^ S02R^ C(0)OR% CHCOBOR" and C(0)R^; 

R^ and R'* are independently selected from hydrogen, halo, cyano, NO2, Ci^alkyl, Ci- 
shaloalkyl, OR^ S02NR^^ C(0)NR^^ CH2m.V, CH2OR'', SOzR^ C(0)OR^ and 
C(0)Rj; or 

R^ and R^, together with the atoms to which they are attached join to form a 5- or 6- 
membered heterocyclic ring containing at least one N, O or S, in which any of the 
hydrogens of the CH2-groiips within the said heterocyclic ring can be substituted with 0x0, 
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally 

oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, halo, cyano, Ci-salkyl, Ci-ahaloalkyl 
and OR"; 

R^ is selected from CH3, Csalkyl, Cealkenyl, Cealkynyl and Cehaloalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.aalkyl 
or Ci-shaloalkyl, wherein said Ci-salkyl or Ci^shaloalkyl is optionally ftirther substituted 
with one or more Ci.salkoxy; 

R'' is selected from hydiogen, Ci-salkyl, cyano, and Ci-shaloalkyl, wherein said Ci-salkyl or 
Ci-shaloalkyl is optionally substituted with one or more OR*; 

R^ and R^ are independently selected from hydrogen, cyano and halo; 

R* is selected from hydrogen, Ci-aalkyl and Ci-ahaloalkyl, wherein said Ci-salkyl or Ci. 
ahaloalkyl is optionally substituted with one or more Ci_3alkoxy; 

R^ andR° are independently selected from hydrogen, Ci-ealkyl, heterocyclyl, aryl, 
heteroaryl and Ci^aloalkyl, wherein said Ci-ealkyl, heterocyclyl, aiyl, heteroaryl or Ci- 
ghaloalkyl is optionally substituted with one or more Ci.4alkyl, Ci.4haloalkyl, halo, cyano, 
methanesulphonyl-, OR^ or NR'^R^; or 

R^ and may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy. 
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cyaao, di-<Ci.4aU«yl)ammo-, Ci^aUcyl or Ci-shaloalkyl, wherein said Ci-galkyl or Ci- 
shaloalkyl is optionally jEUrther substituted with one or more Ci-aalkoxy or OR°; 

are independently selected from hydrogen, Ci-ealkyl and Ci-ehaloalkyl, wherein 
said Ci-6alkyl or Ci-ehaloalkyl is optionally substituted with one or more OR^; or 

R'^andR^ may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci_3alkyl or 
Ci-ahaloalkyl, wherein said Ci_3alkyl or Ci_3haloaIkyl is optionally further substituted with 
one or more Ci.aalkoxy; 

R^ is hydrogen, Ci-aalkyl or Ci-shaloalkyl, wherein said Ci-aaJkyl or Ci-ahaloaUcyl is 
optionally substituted with one or more Ci.salkoxy; 

R^ is selected from Ci_6alkyl, heterocyclyl, aryl, heteroaryl and Ci.shaloalkyl, wherein said 
Ci-ealkyl, heterocyclyl^ aryl, heteroaryl or Ci-shaloalkyl is optionally substituted with one 
or more halo, cyano, di-(CMalkyl)amino-5 Ci.ahaloalkyl, Ci-aalkyl, heterocyclyl or OR°; 

R^ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci.salkyl, OR% halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof; 
in the manufacture of a medicament for prevention and/or treatment of dementia, 
Alzheimer's Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, 
Parkinson dementia complex of Guam, HIV dementia, diseases with associated 
neurofibrillar tangle pathologies and dementia pugilistica. 

The present invention also relates to the use of a compound of the formula la: 




la 



wherein 
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is selected jfrom hydrogen, halo, cyano, NO2, Ci-aalkyl, Ci-shaloalkyl, OR% SOzNR^lR^ 
C(0)NR*R^ CH2NR^°, CH20R^ SOzR^ and C(0)R^; 

and R** are independently selected from hydrogen, halo, cyano, NO2, Ci.salkyi, Ci. 
shaloalkyl, OR% S02NR^R^ C(0)NRV, CHzNR^R", CH20R\ and C(0)R'; 

R^ and R^ independently are selected j&rom hydrogen, Ci.aalkyl, Ci-shaloaUcyl and OR^; 

R^ is selected from CH3, Cgalkyl, Cealkenyl, Cealkynyl, and Cehaloalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.salkyl 
or Ci-shaloalkyl, whearein said Ci_3alkyl or Ci-shaloalkyl is optionally further substituted 
witbi one or more Ci.salkoxy; 

R^ is selected from Ci-salkyi, cyano, and Ci-shaloalkyl, said Ci-salkyl or Ci-shaloalkyl is 
optionally substituted with one or more OR^; 

R^ and R^ are independentiy selected from hydrogen, cyano and halo; 
R^^ is hydrogen; 

R^ is selected from hydrogen, Ci_3alkyl and Ci-shaloalkyl, wherein said Ci-salkyl or Ci- 
shaloaUcyl is optionally substituted with one or more Ci-salkoxy; 

R^ and R*" axe independently selected from hydrogen, Ci-ealkyl or Ci-ehaloalkyl, wherein 
aid Ci-ealkyl or Ci-ehaloalkyl is optionally substituted with one or more OR* or NR^R®; or 

R^ and R"" may, together with the atom to which they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-aalkyl or 
Ci-shaloalkyl, said Ci-aalkyl or Ci-ahaloalkyl is optionally fttrther substituted with one or 
more Ci-salkoxy; 

R^andR" are independently selected from hydrogen, C^galkyl or Ci-ehaloalkyl, said Ci- 
eaJkyl or Ci-ehaloalkyl is optionally substituted with one or more OR*; or 

R*^ and R* may, together with the atom to which they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected fromN, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-salkyl or 
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Ci-shaloalkyl, said Ci-salkyl or Ci-shaloalkyl is optionally further substituted with one or 
more Ci-salkoxy; 

is hydrogen, Ci-salkyl or Ci-ghaloalkyl, wherein said Ci^alkyl or Ci.ahaloalkyl is 
optionally substituted with one or more Ci.3alkoxy 

R' is Ci-aalkyl or Ci.shaloalkyl, wherein said Ci-3alkyl or Ci_3haIoalkyl is optionally 
substituted with one or more OR^; 

is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyL, OR% halo or cyano; 

as a j&ee base or a phazmaceutically acceptable salt, solvate or solvate of a salt thereof; 
in the manufacture of a medicament for prevention and/or treatment of dementia, 
Alzheimer's Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, 
Parkinson dementia complex of Guam, HIV dementia, diseases with associated 
neurofibrillar tangle pathologies and dementia pugilistica. 

One embodiment of Ihe present invention relates to the use of a compound according to 
formula I or formula la, wherein 

is selected from hydrogen, cyano, Ci.shaloalkyi, S02NR^R', C(0)NRV, CHsNR^R^ 
S02R^andC(0)RJ; 

R^ and R"* are independently selected from hydrogen, halo, cyano, NQ2, Ci.shaloalkyi, 
OR^ C(0)NRV, and SO2R'; 

R^ and R^ independently are selected from hydrogen, Ci-^aSkyl, and OR*; 
R^ is selected from CH3, Cealkyi and Cehaloalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci_3alkyl 
or Ci>3haloalkyl, said Ci.salkyl or C^shaloalkyl is optionally ftuiher substituted with one or 
more Ci.aalkoxy; 

R^ is selected from d.salkyl, cyano, and Ci-shaloalkyl; 
R*^ is hydrogen; 

R^ and R^ independently are selected from hydrogen, cyano and halo; 
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is selected from hydrogen, Ci-salkyl and Ci-ahaloalkyl, said Cualkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci_3alkoxy; 

R?* and R*^ are independently selected from hydrogen, Ci^alkyl or Ci.ghaloalkyl, said Ci. 
6alk/l or Ci-efaaloalkyl is optionally substituted with one or more OR^; or 

R^ and R*" may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci_3alkyl or 
Ci-shaloalkyl, said Ci.3alkyl or Ci-shaloalkyi is optionally further substituted with one or 
more Ci-salkoxy; 

is Ci-3alkyl or Ci.shaloalkyl, said Ci-sallQrl or Ci-shaloalkyl is optionally substituted with 

one or more OR^; 

R" is an arylor heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl, OR% halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

One embodiment of the present invention provides the use of the compound according to 
formula I or formula la wherein R^ is selected from CH3 and CeaUcyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 

0 or S, wherein said heterocyclic ring is optionally substituted with one or more Ci-salkyl 
or Ci-shaloalkyl; as a free base or a pharmaceutically acceptable salt, solvate or solvate of a 
salt thereof. 

Another embodiment of tibie present invention provides the use of the compound of formula 

1 or formula la, wherein R* is selected from hydrogen, cyano, Ci-ahaloalkyl, SOaNR^^ 
C(0)NR^R^ CHzNR^R'', S02R^ and C(0)Rj; 

R^ and R^ are independently selected from hydrogen, halo, cyano, NO2, Ci-shaloalkyl, 

0R^ C(0)NR^R° and SOzR'; 

R^ and R^ independently are selected from hydrogen, Ci-aalkyl, and OR^; 
R^ is selected from CH3 and Cealkyl; or 
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is a 6-membered heterocyclic ling containing one or more heteroatoms selected firom N, 
O or S, wherein said heterocyclic ring is optionally substitated with one or more Ci-aalkyl 

or Ci-shaloalkyl; 

is selected ftom Ci-aalkyl and Ci-shaloalkyl; 
R^° is hydrogen; 

R^ and R^ independently are selected from hydrogen and halo; 
R^ is Ci_3alJcyl or Ci.shaloalkyl; 

R^andR*^ are independently selected from hydrogen, Ci-eaUsyl, said Ci-ealkyl optionally 
substituted with one or more OR^ or 

R*^ and R° may, together with the atom to which they are attached, together form a 4-, 5- or 
6-membered heterocyclic ring containing one or more heteroatoms selected fromN, O or 
S, wherein said heterocyclic ring is optionally substituted with one or more halo or Ci- 
aalkyl; 

R' is Ci-aalkyl; 

R^ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-saUcyl, OR% halo or cyano 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

Yet another additional embodiment of the present invention provides the use of the 
compound according to formula I, wherein 

R^ is selected from hydrogen, cyano, Ci.ahaloalkyl, S02NR^R°, Co.2alkylC(0)NR^R*', Ci- 
4alkylNR^R^ SO2K C(0)OR^ CH(OH)R' and C(0)RJ; 

R^ and R^ are independently selected from hydrogen, halo, cyano, NO2, Ci.4alkyl, Ci- 
shaloallsyl, OR% S02R^ C{0)NR^*' and C(0)OR^ or 

R^ and R^, together with the atoms to which they are attached join to form a 5- or 6- 
membered heterocyclic ring containing at least one N, O or S, in which any of the 

hydrogen sof the CH2-groups within the said heterocyclic ring can be substituted with 0x0, 
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally 
oxidised to -SO2-; 
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and are independently selected fix)m hydrogen, Ci-3alJkyl, and OR**; 
R^ is selected ftom CH3 and Cealkyl; ca: 

R^ is a 6-inembered heterocyclic ring containing one or more heteroatoms selected from N 
or O, wherein said heterocyclic ring is optionally substituted with one or more Ci-saLkyl; 

R^ is selected jBrom Ci-salkyl, cyano, and Ci-ahaloalkyl; 

R* and R^ are independently selected from hydrogen and halo; 

R^ is selected from hydrogen, Ci-salkyl and Ci-shaloalkyl, wherein said Ci_3alkyl is 
optionally substituted with one or more Ci-salkoxy; 

R^andR*' are independently selected from hydrogen, Ci_6alkyl and heterocyclyl, wherein 
said Ci-6alkyl, heterocyclyl is optionally substituted with one or more cyano, OR^ or 
NR'^R"; or 

R^ and R° may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 

cyano, di-(Ci^alkyl)amino-, Ci-ealkyl or Ci^haloalkyl, wherein said Ci-ealkyi or Ci. 
shaloalkyl is optionally further substituted with one or more Ci.salkoxy or OR^; 

R^ and R^ are independently selected from hydrogen and Ci-ealkyl, wherein said Ci-ealkyl 
is optionally substituted with one or more OR*; or 

R* and may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo; 

R' is selected from Ci^alkyl and heterocyclyl, wherein said Ci^alkyl or heterocyclyl is 
optionally substituted with one or more di-(Ci.4alkyl)amino-, heterocyclyl or OR"; 

R^ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 

with one or more Ci-salkyl; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

A fiirther embodiment of the present invention relates to the use of a compound according 
to formula I, wherein R^ and R^ are hydrogen. 
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Yet a further embodiment of the present invention relates to the use of a compound 
according to formula I, wherein is hydrogen and is hydrogen or fluoro. 

Another embodiment of the present invention relates to the use of a compound according 
to formula I, wherein R^ is Cealkyl. One additional embodiment of the present invention . 
provides the use of a compoimd accordiag to formula I, wherein R^ is tetrahydropyran. 

Yet one additional embodiment of the present invention provides the use of a compound 
according to formula I, wherein R^ is methyl or trifluoromethyl. 

One embodiment of the present invention provides the use of a compoxmd according to 
formula I, wherein R"^ is selected from hydrogen, halo, NO2, Ci.4alkyl, Ci-shaloalkyl, OR% 
SO2R', C(0)NR^'' and C(0)OR^ According to one additional embodiment of the present 
invention, R'* is C(0)NR^R*' and R'^ and R° are independently selected &om hydrogen and 
Ci-ealkyl, and said Ci-galkyl is optionally substituted with one or more OR*^ and and R* is 
Ci-saDcyl. According to a ftirther embodiment of the present invention, R'* is 
trifluoromethyl. According to yet another embodiment of the present invention R* is 
chloro. According to a further embodiment of the present invention, R*^ is trifluoromethyl. 

Another embodiment of the present invention relates to the use of a compound according 
to formula I, wherein R^ is hydrogen, halo, Ci.aalkyl or OR®. According to one additional 
embodiment of the present invention, R^ is chloro. 

Yet another embodiment of the present invention provides the use of a compound 
according to formula I, wherein is selected from hydrogen, cyano, Ci-shaloalkyl, 
SOaNR^R^ Co-2all£ylC(0)NRV, CMalkylNRV, SOaR^ C(0)OR^ CH(OH)Rj and 
C(0)Rj. According to one additional embodiment of the present invention, R^ is Co. 
2alkylC(0)NR^R*' and R^ and R** are independently selected from hydrogen, Ci^eall^l, 
heterocyclyl, axyl, heteroaryl andCi-ehaloalkyl, wherein said Ci^alkyl, heterocyclyl, aryl, 
heteroaryl or Ci-ehaloalkyl is optionally substituted with one or more CMalkyl, Ci. 
4haloaIkyl, halo, cyano, methanesulphonyl-, OR^ or NR^R®; or R*' and R'' may, together 
with the atom to which they are attached, form a heterocyclic ring wherein said 
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heterocyclic ring is optionally substituted with one or more halo, hydroxy, cyano, di-(Ci- 
4alkyl)aniino-, Ci-ealkyl or Ci-shaloalkyl, wherein said Ci.galkyl or Ci.shaloalkyl is 
optionally further substituted with one or more Ci-salkoxy or OR^. According to one 
additional embodiment of the present invention and R^ together with the atom to which 
they are attached, form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, Ci-^alkyl or Ci.ahaloalkyl, wherein said Ci-ealkyl or Ci. 
ahaloalkyl is optionally further substituted with one or more Ci-saDcoxy or OR*. According 
to yet one additional embodiment of the present invention said heterocyclic ring is 
substituted with methyl. 

According to another embodiment of the present invention, R^ is Ci.4alkylNR**R° and 
and R*' together with the atom to which they are attached, form a heterocyclic ring. 

According to yet another embodiment of the present invention R* is S02R^ and R* is Ci- 
ealkyl, wherein said Ci-galkyl is optionally substituted with one or more OR*. According to 
one additional embodiment of the present invention R^ is methyl. According to one 
additional embodiment of the present invention, R* is S02NR'^° and R^ and R° are 
independently selected from hydrogen, Ci-eaUsylj heterocyclyl, aryl, heteroaryl andCi. 
ehaloalkyl, wherein said Ci-ealkyl, heterocyclyl, aryl, heteroaryl or Ci.6haloalkyl is 
optionally substituted with one or more Ci^alkyl, Ci.4haloalkyl, halo, cyano, 
methanesulphonyl", OR* or KR'^R*'; or R^ and R° may, together with the atom to which they 
are attached, form a heterocyclic ring wherein said heterocyclic ring is optionally 
substituted with one or more halo, hydroxy, cyano, di-(Ci.4alkyl)amino-, Ci.6alkyl or Ci_ 
shaloalkyl, wherein said Ci^alkyl or Ci.ahaloalkyl is optionally further substituted with one 
or more Ci.salkoxy or OR*. According to a further additional embodiment of the present 
invention, R^ and R", together with the atom to which they are attached form a heterocyclic 
ring, wherein said heterocyclic ring is optionally substituted with one or more halo, Ci_ 
eaUcyl or Ci-ahaloalkyl. According to a further embodiment of the present invention said 
heterocycHc ring is substituted with a Ci-galkyl. According to a further embodiment of the 
present invention said d-ealkyl is methyl. 
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One embodiment of the present invention relates to the the use of a con:q)oun<l according to 
formula I, wherein said compound is selected from: 
4-(l,2-Dimethyl-li/-imidazol-5-yl)-5-fluoro-iV-[3-metiioxy-5- 
(trifluoromethyl)phenyl]pyriniidin-2-amine; 

iV^(3,5-DicMorophenyl)-4-(l^-dimethyl-li?-imidazol-5-yl)-5-fIuoropyrin^ 
(4- {[4-(l ;2-Dimethyl-liy-imidazol-5-yl)-5-fluoropyrimidin-2- 
yl]amino}phenyl)(phenyl)methanone; 

4<l,2-Dimethyl-lH4midazol-5-yl)-5-fluoro-JV'-{2-methyl-4-[(4-methylpiperazin-l- 
yl)carbonyl]phenyl}pyrimidin-2-amine; 

4-(l,2-3Dimethyl-l/f-imidazol-5-yl)-5-fluoro-A^-{4-[(4-methylpiperazin-l~^^^ 

nitrophenyl} pyrunidin-2-amiae; 

4- ( 1 ,2-Dimethyl-li7-imidazol-5-yl)-5-fluoro-Ar- [4- [(4-methylpiperazin- 1 -yl)carbonyl]-2- 
(trifIuoromethoxy)phenyl]pyrimidin-2-amine hydrochloride; 

5- Fluaro-JV'-{4-[(4-methylpipera2in-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(t^^ 
pyran-4-yl)-l/r-imidazol-5-yl]pyrinMdin-2-anune hydrochloride; 

5-Fluoro-iV^{4-[(4-methylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l-(tetrahydro-2i/- 

pyran-4-yl)- 1 jy-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

5-Fluoro-iV- {3-methoxy-4-[(4-metiiylpiperazin-l -yl)carbonyl]phenyl} -4-[2-methyl- 1 - 

(tetrahydro-2ir-pyran-4-yl)-l^ir-imidazol-5-yl]pyriniidin-2-^^ 

5-Fluoro-iV- [4-[(4-methylpiperaziii- 1 -yl)carbonyl]-3-(methylsulfonyl)phenyl]-4-[2-methyl- 
1 -(tetrahydro-2i/-pyran-4-yl)- li/-imidazol-5 -yl]pyrimidin-2-amine hydrochloride; 
5-Fluoro-iV^[4-[(4-methylpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)phenyl]-^^ 
methyl- 1 -(tetrahydro-2iy-pyran-4-yl)-ljf^iniidazol^ hydrochloride; 
5-Fluoro~4-[2-methyl- 1 -(tetrahydro-2//-pyran-4-yl)- l//'-imida2Sol-5-yl]-iV^[4-(pyrrolidin- 1 - 
ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride; 

5-Fluoro-4-[2-methyl- 1 -(tetrahydro-2iir-pyran-4-yl)- 1 jy'-imidazol-5-yl]-iV-[4-(morpholin-4- 
ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride; 

[4-({5-Fluoro-4-[2-methyl-l-(tetrahydro-2ff-pyran-4-yl)-liy-imidazol-5-yl]py^ 

yl} amino)phenyl](pyridin-2-yl)methanone hydrochloride; 

5-Fiuoro-4-[2-methyl-l-(tetrahydro-2^r-pyran-4-yl)-lJ^-imidazol-5-yl]-JV^[4-(mor^^ 
yhiiethyl)phenyl]pyrimidrn-2-amine hydrochloride; 
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5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-iini 
ylcarbonyl)phenyl]pyrimidm-2-amme hydrochloride; 
4-(l-.Cyclohexyl-2-methyl-lif-iirddazol-5-yl)-5-fluoro-^-{4-[(4-m^ 
yl)carbonyl]phenyl}pyrimidin-2-amme hydrochloride; 

4- (l -Cyclohexyl-2-meiiiyl-lH-iimdazol-5-yl)-5-fliK)ro-iV^ {4- 
yl)sulfonyl]phenyl}pyrirmdin-2-aniine hydrochloride; 

5- Fluoro-4-[2-methyl- 1 -{1 -mefhylpiperidin-4-yl)- liir-iinidazol-5-yl]-iV^ {4-[(4- 
methylpiperazin-1 -yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride; 
5-Fluoro-4-[2-methyl~l-(l-me11iylpiperidin-4-yl)-l^r-irnidazol-^ 
ylsidfonyl)phenyl]pyrimidiii-2-amine hydrochloride; 

5-Fluoro-4-[2 -methyl- 1 -(tetrahydro-2/f-pyran-4-yl)- l/7-imidazol-5-yl]-JV*-[4- 
(lTifluoromethyl)phenyl]pyrimidin-2-amine hydrochloride; 
5-Fluoro-Ar-[3-(methylsulfonyl)phenyl]-4-[2-methyl-l-(tetrahydro-2if-pyran^ 
ijiudazol-5-yl]pyriimdiii-2-ainine hydrochloride; 
5-Fluoro-Ar-[4-(methylsulfonyl)pheayl]-4-[2-metiiyl-l-(te1ra^ 
iimdazol-5-yl]p3aimidin-2-amine hydrochloride; 

3- ({5-Fluoro-4-[2-methyl-l-(tetrahydro-2iy-pyran-4-yl)-li?-imidazol-5-yl]pyrim 
yl}amiiio)benzonitrile hydrochloride; 

4- (l,2-I)imethyl-lii^imidazol-5-yl)-5-fluoro-JV'-[4-(morpholin-^ 
ylrnethyl)phenyl]pyrimidin-2-amine hydrochloride; 
4-(l,2-Dimethyl-lK-imidazol-5-yl)-5-fluoro-iV'-{4-[(4-methylpiperazin-l- 
yl)sulfonyl]phenyl}pyrimidin-2-amine; 

4-(l ,2-Dime1hyl- ljff-imidazol-5-yl)-5-fliM>ro-iSr-[4-0pipe^^ 
ylcarbonyI)phenyl]pyrimidiii-2-aimne hydrochloride; 
4-(l,2-Dimethyl~W-imidazol-5-yl)-5-fluoro-iS^-{4-[(4-methylpiperazm-l- 
yl)carbonyl]phenyl}pyrimidiri--2-amine hydrochloride; 
4-(l ,2-Dimethyl- li?-imidazol-5-yl)-5~fluoro-iV- {4-[(4-meihylpiperaziii-l- 
yl)me1hyl]phenyl}pyrimidin-2-aiiiine hydrochloride; 
4-(l,2-Dimethyl-li7-imidazol-5-yl)-5-fluoro-iV^{3"[(4-methylpiperaziii-l- 
yl)carbonyl]phenyl}pyrimidin-2-ainine hydrochloride; 

(4- { [4-( 1 ,2-Dimethyl- li^-imidazol-5-yl)-5-fluoropyrimidin-2-yl]amino} phenyl)(pyridin-2- 
yl)methaiLone hydrochloride; 
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4- ({5-nuoro-4-[2-methyl-l -(tetrahydro-2H-pyraii-4-yl)- li?-inudazol-5-yl]pyrimidin-2- 

yl}amino)benzonitrile hydrochloride; 

5- Fluoro-4- [2-methyl- 1 -(tetrahydro-2ii-pyran-4-yl)- li/-imidazol-5-yI]-iV'-[4-(piperazm- 1 - 
ylsulfonyl)phenyl]pyrimidin-2-anime hydrochloride; 

5-Fluaro-iV- {4-[(4-methyIpipexazin- 1 -yl)sii^^ 

yI)-2-{trifhioromethyl)- lff-imidazol-5-yI]pyrimidin-2-aimne hydrochloride; 

N- {4-[(Dimethylajtmno)methyl]phenyl} -5-fluoro-4-[2-methyl- 1 -(tetrahydro-2H-pyran-4- 

yl)- 1 H-iirddazol-5-yl]pyrimidin~2-ainine; 

5-Fliioro-4-[2-methyl- 1 -(tetrahydro-2H-pyraii-4-yl)- lH-imidazol-5-yl] -N- [4-( 1 -morpholin- 

4- ylethyl)phenyl]pyriirddin-2-airtirLe; 

N-[4-<l-Azetidin-l-ylethyl)phenyl]~5-fluaro-4-[2-me1hyl-l-(tet^ 
lH-imidazol-5-yl]p5T:imidin-2-amine; 

5- FIuoro-4~[2~methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-N-[4-(2-mo 
4-ylethyI)phenyl]pyrimidin-2-anmie; 

N-[4-(Melhylsxdfonyl)pheQyl]-4-[2-methyl-l-(tetrahydro-2H-py^ 

yl]pyrimidin-2--ainme; 

N- {4-[(4-Methylpiperazm- 1 -yl)sulfonyl]phenyl} -4- [2-methyI- 1 -(tetrahy dro-2H~pyran~4- 
yl)-l H-iimdazol-5-yl]pyrimidin-2-arame; 

N- {4-[(4-Methylpiperazin- 1 -yl)carbonyl]phenyl} -4-[2-methyl- 1 -(tetrahydro-2H-pyran-4- 

yl)- 1 H-imidazol-5-yl]pyriinidin-2-amme; 

4- [2-Methy 1- 1 -(tetrahy dro-2H-pyraii-4-yl)- 1 H-imidazol-5-yl]-N- [4-(morpholin-4- 
ylmethyl)phenyl]pyrinudin-2-ainine; 

4-[2-me1hyl-l -(te1rahydro-2H-pyraii-4-yl)-l H-iinidaz»l-5-yl]-N-[^ 

ylsulfonyl)phenyl]pyrimidm-2-amine; 

N-(4- { [4-(2-Methoxyethyl)piperazm- 1 -yl] sulfoiiyl}phenyl)-4-[2-niethyl-l -(tetrahydro-2H- 
pyran-4-yl)- 1 H4midazol-5-yl]pyrmiidin-2-amiae; 

N- {4-[(4-Isopropylpiperazin- 1 -yl)sulfonyl]phenyl} -4-[2-methyl- 1 -(tetrahydro-2H-pyran-4- 
yl)-lH-miidazol-5-yl]pyriimdin--2-amine; 

4- [2-Methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-N-[4-(pyiT 
ylsulfonyl)phenyl]pyrimidin-2-amine; 

(N-(l -Methylpiperidin-4~yl>4-({4-[2-methyI- 1 -(tetrahydro-2H-pyraji-4-yl)-lH-imidazol- 

5- yl]pyriinidiii-2-yl} anuno)benzenesulfonamide; 
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]S[-{4-[(4~Me1iiyl-l,4-diazepan-l-yl)sulfonyl]phenyl}-4-[2-met^^ 

4- yl)-lH-iinidazol-5-yl]pyrimidin-2-amine; 

N,N-Diethyl-4-({4-[2-methyl-l-(te1rahy<ko-2H-pyraii-4-yl)-lH-imid^ 
yl} amiiio)benzenesulfonamide; 
lSr-[4-(Azetidin-l-ylsulfonyl)pheQyl]-4-[2-methyl-l-(^ 
iimdazol-5-yl]pyriinidin-2-amiiie; 

N-{3-[(4-Methylpiperazm-l-yl)sulfonyl]phenyl}-4-[2-me1hyl-l-^^^ 
yl)- lH-imi<iazol-5-yl]pyrinudm-2-amine; 

N-{3-Chloro-4-[(4-me1hylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-me1^^^ 
pyran-4-yl)-lH-irmdazol-5-yI]pyriinidin-2-ajiim 

N-{3-Methyl-4-[(4-methylpiperazm-l-yl)sulfonyl]phenyl}-4-[2-methyl-l^ 
pyran-4-yl)- 1 H-imida^ol-5-yl]pyriiiiidm--2-aimne; 

5- Fluoro-N-(4-{[(3R)-3-methylmorpholm-4-yl]sulfonyl}phenyl)-4-[2-me&^^ 
(tetrahydro-2Hrpyim-4-yl)-lH-imidazol-5-yl]pyrim 
5-Fluoro-N-{3-methyI-4-[(4-metliylpiperazm-l-yl)sulfo^ 
(tetrahydro-2H-pyran-4-yl)- 1 H-imidazol-5-yl]pyrimidin-2-amine; 
5-Fluoro-N-(4-{[(lS,4S)-5-methyl-2,5-diazabicyclo[2.2J]hept-2-yl]sulfonyl}ph^ 
[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imida2ral-5-yl]pyr^ 
4-({5-Fluoro-4-[2-me1iiyl-l-(teiraliydro-2H-pyran-4-yl)-lH-iim 
yl}ammo)-N,N-dimethylbenzenesulfonamide; 

N-[4-(Azetidm-l-ylsulfonyl)phenyl]-5-fluoro-4-[2-me1hyl-l-(tetrahydro-2H-py^ 
lH-imidazol-5~yl]pyrimidm-2-aimne; 

Me1hyl3-{[4-(l,2-dimethyl-lH-imida2ol-5-yl)-5-fluoropyri^ 

3-[[4-(2,3-Dimethyliimdazol-4-yl)-5-£hioro-pyriinidm 

metiioxypropyl)benzamide hydrochloride; 

[4_[[4_(2,3-DimethylimidazoI-4-yl)-5-fluoro-pyriniidm-2-yl]amin 

(tiifluoromethoxy)phenyl]-(4-methylpiperazin-l-yl)me& 

N-[4-(Azetidm-l-ylcarbonyl)phenyl]-5-fluoro-4-[2-me1hyl-l-(teti:a^ 

1 H-imidazol-5-yl]pyriinidin-2-amme hydrochloride; 

N- {4- [(3 ,3-Difluoroazetidin~ 1 -yl)carbonyl]phenyl} -5-fluoro-4-[2-methyl- 1 -(tetrahydro- 
2H-pyran-4-yl)- 1 H-imidazol-5-yI]pyrimidm-2-aTnine hydrochloride; 
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4-[5-fluoro-4-(2-metliyl-34etrahydiopyran-4-y 
(2-hy<toxye1iiyl)-N-me11iyl-benzamide hydrochloride 
4"[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-iinidazol-4-yl)-pyrimidin-^^ 
(2~hydroxyethyl)benzamide hydrochloride; 
N-(2-dimethylammoethyl)-4-[5-fluoro-4-(2-melhyl-3-tetra^^ 
pyriinidm-2-yl]amino-beiizamide hydrochloride; 

(4-dimethylarEimo-l-piperidyl)-[4-[5-fluoro-4-(2-methyl~3-tetrahydropyian 
4_yl)_pyrimidin-2-yl]ammophenyl]-methaiione hydrochloride; 
[4-[5-fluoro-4-(2-me1hyl-3-tetrahydropyran-4-yl-miidazol-4-yl>pyrimidin-^ 
yl]ammophenyl]-[4-(2-methoxye1hyl)piperazin- 1 -yl]-methanone hydrochloride; 
4-[5-fluorO"4-(2-methyl-3-te1xahydropyran-4-yl-imidazol-4-yl)-pyrkmdm 
[2-(l-piperidyl)ethyl]benzamide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-yl]amm^ 
(2-morpholmoethyl)benzajiiide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-te1rahydropyran-4-yl-imidazol-4-yl)-pyrim 

isopropyl-benzamide hydrochloride; 

N-[2-(3,3-difluoropyrrolidin-l-yl)ethyl]-4-[5-fluoro-4-(2-me1hyl-3-tetrahydropyran 
imidazol-4-yl)--pyrinudin-2-yl] amino-benzamide hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3-tetrahydropyraii-4-yl-iniidazol-4-yl)-pyriim 
yl]aminophenyl]-(4-isopropylpiperazin-l -yl)~methanone hydrochloride; 
[4_[5--fluoro~4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4--yl)-pyririiidin--2- 
yl]ami2iophenyl]-(4-methyl-l ,4-diazepan- 1 -yl)-methanone hydrochloride; 

4- [5-fluoro-4-(2-mefliyl-3-tetxahydropyran-4-yHmidazol-4-yl)-pyrin^ 
te1xahydrofin:an-3-yl-benza3tiiide hydrochloride; 

5- Fluoro-N-[4-(methylsulfonyl)phenyl]-4-[ 1 -(tetrahydro-2H-pyran-4-yl)-2- 
(trifluoromethyl)- 1 H-imidazol-5-yl]pyrimidiB-2-amine; 
N-[4-(Azetidin-l-ylcarbonyl)phenyl]-5-fluoro-4-[l-(tetrahydro-2H-pyra^^ 
(trifluorome1hyl)-lH-iimdazol-5-yl]pyrinudin-2-ai3adn 
N-[4-(Azetidin-l-ylcarbonyl)-3-cMoropheaayl]-4-(l,2-dimethyl-lH-im^ 
fluoropyrimidin-2-aniine; 

N44-(Azetidin-l-ylcarbonyl)-3-methylphenyl]-4-(l>dimethyl-lH-iiiu 
fluoropyriinidin-2-aimne; 
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N-[3-CMoro-4-(methylsulfonyl)phenyl]-4-(l,2-dim 

fluoropyrimidin-2-aamne ; 

4-(l,2-Dime1hyl-lH-imidazol-5-yl)-5-fluoro-N-[4-(methylsul^^ 
amine; 

N-{3-CMoro-4-[(4-methylpiperazan-l-yl)sulfonyl]phenyl}-4-(i;^ 
yl)-5-fLuoropyriniidin-2-aH}ine; 

4- (l,2-Dimethyl-lH-imidazol-5-yl)-5-fluoro-N-{3-methyl-4-[(4-me&^ 
yl)sulfonyl]plieiiyl} pyrimidin-2-a3i3ine; 
N-[4-(A2etidin-l-ylcaxbonyl)-3-(triflxjoromethoxy)phen^ 

5- yl)-5-fliK>ropyriimdm-2-aimne; 

5-Fluoro-N-[4-(4-methylpiperazm-l-yl)siilfonylphenyl]-4-[3-methyl^^^ 
(trifluoromefhyl)imidazol-4-yl] -pyrimidin-2-ainine hydrochloride; 
5-Fluoro-4-[3-methyl-2-(trifluorome1hyl)iniidazol-4-yl]-N-[4-(morphoHn- 
ylmethyl)phenyl]-pyriimdiii-2-ainiiie hydrochloride; 
[4-[5-nuoro-4-[3-melhyl-2-(trifluoromethyl)iniidazol-4-yl]-pyriim 
(4~methylpiperazin- 1 -yl)-methanone hydrochloride; 

[4-[5-Fluoro-4-[3-tetiahydropyran-4-yl-2-(trifluoroine1h.yl)iirddazol-4-yl]-p^^ 
yl]aminophenyl]-(4-niethylpiperazin-l -yl)-me1haiione hydrochloride; 
5-Fluoro-N-[3-(me1hylsulfonyl)-4"(morpholin-4-yline1hyl)phenyl]^ 
(tetrahydro-2H-pyran-4-yl)- lH-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

5- FIuoro-N-[4-(methylsulfonyl)-3 -(trifluoromethyl)phenyl]~4- [2-methyl- 1 -(tetrahydro-2H- 
pyraii-4-yl)- 1 H-iimdazol-5-y l]pyrimidm-2-amine hydrochloride; 

6- ( {5-Fluoro-4-[2-methyl- 1 -(tetrahydro-2H-pyran-4-yl)- 1 H-imidazol-5-yl]pyriinidiii-2- 
yl}amiiio)-2,3-dihydro-4H-thiochrornen-4-one 1,1 -dioxide hydrochloride; 

6-( { 5-Fluoro-4-[2-methyl- 1 -(tetrahydro-2H-pyran~4-yl)- 1 H-imidazol-5-yl]pyriniidin-2- 
yl} ainiQo)thiochronian-4-ol 1 , 1 -dioxide hydrochloride; 
N-(3-Diraethylanainopropyl)-3-[[4-(2,3-dime1hyhmidazol-4-yl)-5-^^ 
yl]ai3mio]benzainide; 

N-(3-Dimethylarninopropyl)-3-[[4-(23-dime1hylimidazol-4-yl)-5-fluoro-py^ 
yl]arnino]-N-methyl-benzamide hydrochloride; 

[3-[[4-(2,3-Dime1hyliinidazol-4-yl)-5-fluoro-pyrirQidin-2-yl]amino]phenyl]-[3^ 
(hydroxymethyl)- 1 -piperidyljmethanone; 
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N-{3-Chloro-4-[{4-melhylpiperazin-l-yl)carbcmyl]ph^^^ 
(tetraI)ydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyriinidm^ 

5"Fluoro-N-{3-[(4-methylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l-(tefr^ 
pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-amine; 
(4-{[4-(l,2-Dimethyl-lH-imidazol-5-yl)-5-fluoropyriniidm-2-yl]a^ 
yl)methaiiol; 

5-Fluoro-N-[4Kisopropylsidfonyl)phenyl]-4-[2-methyl-l-(tetra^^ 
imidazol-5-yl]pyrimidin-2-ainine; 

N-[4-(Elhylsulfonyl)phenyl]-5-flucnx>-4-[2-methyl-l-(t^^ 
imidaz»l-5-yl]pyrimidm-2-anime; 

5-Fluoro-N-{4-[(2-methoxyethyl)sulfonyl]phenyl}-4-[2-me11iyl-l-(te^ 
yl)"lH-iimdazol-5-yl]pyrimidin-2-amine; 

N-(4-{[2-(pietbylamino)ethyl]sulfonyl}phenyl)-5-fluoro-4-[2-me1h^^ 

pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-ai]^ 

2-{[4-({5-Fluoro-4-[2-meiaiyl-l-(telra]iydro-2H-pyran-4-yl)-l^ 

2-yl} amino)phenyl]sulfonyl} ethanol; 

{5-FIuoro-4-[3"(tetrahydro-pyran-4-yl)-3H-iimdazol-4-yl]-pyri^ 

piperazine- 1 -sulfonyl)-plienyl]-aimiie; 

5- {5-Fluoro-2- [4<4-me&yl-pipeaazine- 1 -sulfonyl)-phenyla^ 

(tetrahydro~pyran-4-yl)- 1 H-imidazole-2-carbonitrile; and 

{5-Fluoro-4-[2-methyl-3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-pyr^^ 

(tetrahydro-pyran-2-ylmethanesulfonyI)-phenyl]-aimne. 

in the manufacture of a medicament for prevention and/or treatment of dementia, 
Alzheimer's Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, 
Parkinson dementia complex of Guam, HIV dementia, diseases with associated 
neurofibrillar tangle pathologies and dementia pugilistica. 

Accordiog to one embodiment of the present invention, the disease is Alzheimer's Disease. 



The present invention also relates to a compound of the formula I: 
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I 

wherein 

is selected firom hydrogen, cyano, Ci.shaloalkyi, OR^ SOaNR^R^ Co.2alkylC(0)NR^^ 
Ci^alkylNR^R^, CH20R^ SO2K C(0)OR% CH(OH)Rj and C(0)R^; 

R^ and R"* are independently selected from hydrogen, halo, cyano, NO2, Ci^alkyl^ Ci. 
shaloalkyl, OK\ C(0)NR^R^ SOjR^ and C(0)OR"; or 

R^ and R^, together with the atoms to which they are attached form a 5- or 6-membered 
heterocyclic ring containing at least one N, O or S, in which any of the hydrogens of the 
CH2-groups within said heterocyclic ring can be substituted with 0x0, hydroxy or halo and 
in which any sulphur atom within said heterocyclic ring is optionally oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, Ci-aalkyl and OR*; 

R^ is selected from CH3 and Cgalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci-aalkyl 
or Ci-3haloaIkyl, wherein said Ci-salkyl or Ci-ahaloalkyl is optionally ftirther substituted 
with one or more Ci.salkoxy; 

is selected from hydrogen, C^salkyl, cyano and Ci-shaloaUcyl, wherein said Ci-salkyl or 
Ci-shaloalkyl is optionally substituted with one or more OR*; 

R^andR^ are independently are selected from hydrogen and halo; 

R^ is selected from hydrogen, Ci.salkyl and Ci-shaloalkyl, wherein said Ci_3allQ^l or Ci- 
shaloalkyl is optionally substituted with one or more Cioalkoxy; 

R^ and R*" are independently selected from hydrogen, Ci^ealkyl, heterocyclyl, aryl, 
heteroaiyl andCi.6haloaIkyl, wheretn said Ci-ealkyl, heterocyclyl, aryl, heteroaryl or Ci- 
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^haloalkyl is optionally substituted with one or more Ci^A^iSkyl, Ci-^haloalkyla halo, cyano, 
methanesulphonyl-, OR* orNR'^R"; or 

R^ and R'' may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci.4alkyl)amino-, Ci.6alkyl or Ci-shaloalkyl, wherein said Ci-eaJkyl or Ci- 
shaloallQrl is optionally further substituted with one or more Ci-salkoxy or OR*; 

R** and R® are independently selected firom hydrogen, Ci-ealkyl and Ci^ehaloalkyl, wherein 
said Ci_6alkyl or Ci-elialoalkyl is optionally substituted witih one or more OR*; or 

R*^ and R* may, together with the atom to which they arc attached, form a heterocyclic ring 

wherein said heterocyclic ring is optionally substituted with one or more halo, Ci.3allcyl or 
Ci.shaloalkyl, wherein said Ci.salkyl or Ci-shaloalkyl is optionally further substituted with 
one or more Ci-salkoxy; 

R*" is hydrogen, Ci-3alkyl or Ci^aloalkyl, wherein said Ci-salkyl or Ci-ahaloaJlcyl is 
optionally substituted with one or more Ci-salkoxy; 

R' is selected from Ci-ealkyl, heterocyclyl, aryl, heteroaryl and Ci.shaloalkyi, wherein said 
Ci^alkyl, heterocyclyl, aryl, heteroaryl or Ci-shaloatkyl is optionally substituted with one 
or more halo, cyano, di-(Ci^alkyl)amino-, Ci.shaloalkyi, Ci-salkyl, heterocyclyl or OR^; 

is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-aalkyl, OR% halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 
The present invention also relates to a con^qpound of the formula lb: 




lb 



wherein 
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is selected from hydrogen, cyano, Ci-shaloalkyl. SOaNR^'R", C(0)NRV, CHaNR^'R", 
CH20R^ SO2R* and CCOR*; 

R^ and R^ are independently selected &om hydrogen, halo, cyano, NO2, Q-shaloalkyl, 
OR^ C(0)NR^R^ and SOaR^; 

R^ and R^ independently are selected from hydrogen, Ci-saikyl, and OR*; 
R^ is selected from CH3 and Cealkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Cj.aalkyl 
or CLshaloalkyl; 

R'' is selected from Ci-salkyl and Ci.shaloalkyl; 

R^ and R^ independesntly are selected from hydrogen and halo; 

R* is Ci.3allQ^l or Cj.ahaloalkyl; 

R^ and R*" are independently selected from hydrogen and Ci»€all<yl, optionally substituted 
wilh one or more OR*; or 

R^ and R*" may, together with (he atom to which they are attached, fonn a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N or O, 
wherein said heterocyclic ring is optionally substituted with one or more halo or Ci.salkyl ; 

R*" is hydrogen, Ci.sallcyl or Ci^shaloalkyl, wherein said Ci-salkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci.3alkoxy; 

R' is Ci-salkyl; 

R^ is an aryl or heteroaryl ring; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

One embodiment of the present invention relates to a compound of formula I, wherein 

R^ is selected from hydrogen, cyano, Ci.shaloalltyl, SO^NR^**, Co-2alkylC{0)NR^^ d- 
4alkylNRV, SO2R*, C(0)0R^ CH(OH)Rj and C(0)R'; 
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and R'* are independentLy selected jfrom hydrogen, halo, cyano, NOz, Ci.4alkyl, Ci. 
ahaloalkyl, OR^ S02R^ C(0)NRV and C(0)OR^ or 

R^ and R^ together with the atoms to which they are attached join to form a 5- or 6- 
membered heterocyclic ring containing at least one N, O or S, in which any of the 
hydrogens of the CHz-groups within the said heterocyclic ring can be substituted with oxo, 
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally 
oxidised to -SO2-; 

R^ andR^ are independently selected firom hydrogen, Ci-salkyl, and OR*^; 
R* is selected from CH3 and Cealkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N 
or O, wherein said heterocyclic ring is optionally substituted with one or more Cu^aXkyl; 

is selected from Ci_3alkyl, cyano, and Ci-ahaloalkyl; 

R^ and R^ are independently selected from hydrogen and halo; 

R^ is selected from hydrogen, Ci-salkyl and Ci-shaloalkyl, wherein said Ci-salkyl is 
optionally substituted with one or more Ci.salkoxy; 

R^ and R*" are independently selected from hydrogen, Ci-ealkyl and heterocyclyl, wherein 
said Ci-ealkyl, heterocyclyl is optionally substituted with one or more cyano, OR° or 
NR^R"; or 

R^ and R* may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, Ci.6alkyl or Ci-shaloalkyl, wherein said Ci.6alkyl or Ci» 
shaloalkyl is optionally further substituted with one or more Ci-aalkoxy or OR°; 

R^ andR^ are independently selected from Ci-eaUcyl; or 

R'^ and R^ may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo; 

R' is selected from Ci^alkyl and heterocyclyl, wherein said Ci_6alkyl or heterocyclyl is 
optionally substituted with one or more di-(Ci^alfcyl)ammo-, heterocyclyl or OR^; 
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is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substitated 
with one or more Ci-salkyl; 

as a fee base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

Another embodiment of the present invention relates to a compound of formula I, wherein 
and are hydrogen. 

Yet another embodiment of the present invention provides a compound of formula I, 
wherein R* is hydrogen and R' is hydrogen or fluoro. 

A further embodiment of the present invention provides a compound of formula I, wherein 
R^ is Cealkyl. According to one additional embodiment of the present invention, R^ is 
tetrahydropyran. 

Yet another embodiment of the present invention provides a compound of formula I, 
wherein R^ is methyl or trifhioromethyl. 

One embodiment of Ihe present invention provides a compound of formula I, wherein R* is 
selected fem hydrogen, halo, NO2, Ci-4alkyl, Ci_3haloalkyl, OR^ SO2R', C(0)NRV and 
C(0)OR^. According to another embodiment of the present invention, R^ and R'' are 
independently selected from hydrogen and Ci^lkyl, wherein said Ci.ealkyI is optionally 
substituted with one or more OR"* and wherein R* is Ci.sallsyl. According to yet another 
embodiment of the present invention, R'* is trifluoromethyl. According to one additional 
embodiment of the present invention, R"^ is chloro. According to yet one additional 
embodiment of the present invention, R^ is trifluoromethyl. 

One embodiment of the present invention provides a compound of formula I, wherein R^ is 
hydrogen, halo, Ci^aalkyl or OR*. According to one additional embodiment of the present 
invention, R^ is chloro. 

Yet one embodiment of the present invention provides a compound of formula I, wherein 
R^ is selected from hydrogen, cyano, Ci-shaloalkyl, SO2NRV, Co-2alkylC(0)NR''R", Ci- 
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4alkylNR^^ SOaR', C(0)OR*, CH(OH)R^ and C(0)Rj. According to one additional 
embodiment of the present invention is Co-2alkylC(0)NR^*' and R^ and R'' are 
independently selected from hydrogen, Ci-ealkyl, heterocyclyl, aryl, heteroaryl andCi_ 
fihaloalkyl, wherein said Ci-galkyl, heterocyclyl, aryl, heteroaryl or Ci-ehaloalkyl is 
optLonally substituted with one or more Ci J^alkyl, Ci^aloalkyl, halo, cyano, 
meihanesulphonyl-, OR^ or NR^R"; or R^ and R*" may, together with the atom to which they 
are attached, form a heterocyclic ring whereia said heterocyclic ring is optionally 
substituted with one or more halo, hydroxy, cyano, di-(Ci-4aIkyl)anadno-, Ci-galkyl or Ci- 
ahaloalkyl, wherein said Ci-ealkyl or Ci-shaloalkyl is optionally further substituted with one 
or more Ci.salkoxy or OR^. According to yet one additional embodiment of the present 
invention R^ and R°, together with the atom to which they are attached, form a heterocyclic 
ring, wherein said heterocyclic ring is optionally substituted with one or more halo, Cj. 
ealkyl or Ci_3haloalkyl, wherein said Ci-ealkyl or Ci-shaloalkyl is optionally further 
substituted with one or more Ci-salkoxy or OR*. According to another embodiment of the 
present invention, said heterocyclic ring is substituted with methyl. 

According to a further embodiment of the present invention, R^ is Ci^alkylNR^R*'and R^ 
and ^ together with the atom to which they are attached, form a heterocycUc ring. 

According to yet a fiirther embodiment of the present invention, SOaR^ and R^ is Ci-ealkyl, 
wherein said Ci-galkyl is optionally substituted with one or more OR^. Accodiug to yet one 
additional embodiment of the present invention R' is methyl. 

According to another embodiment of the present invention, R^ is SOaNR^*^ and 

R^ and are independently selected from hydrogen, Ci -ealkyl, heterocyclyl, aryl, 
heteroaryl andCi-ehaloalkyl, wherein said Ci-galkyl, heterocyclyl, aryl, heteroaryl or Ci- 
ehaloalkyl is optionally substituted with one or more Ci^alkyl, Ci.4haloalkyl, halo, cyano, 
methanesulphonyl-, OR* or NR'^R*'; or R^ and R** may, together with the atom to which they 
are attached, form a heterocyclic ring wherein said heterocycHc ring is optionally 
substituted with one or more halo, hydroxy, cyano, di-(Ci-4alkyl)amino-, Ci^aUcyl or Ci_ 
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ahaloalkyl, wherein said Ci-ealkyi or Ci-slialoalkyl is optionally further substituted with one 
or more Ci_3alkoxy or OR*. According to one additional embodiment of the present 
invention, and R° together with the atom to which they are attached form a heterocyclic 
ring, wherein said heterocyclic ring is optionally substituted with one or more halo, Ci_ 
ealkyl or Ci-shaloalkyl. According to yet one additional embodiment of the present 
invention said heterocyclic ring is substituted with a Ci^alkyl. According to yet a further 
additional embodiment of the present invention, said Ci^alkyl is methyl. 

One embodiment of the present inevntion provides a compound of formula I selected from: 
4-(i;2-Dimethyl-lf/-iimdazol-5-yl)-5-fluoro-iV'-[3-mefhoxy-5- 

(trifLuoromethyl)phenyl]pyrimidin-2-amine; 

N-(3 ,5 -Dichlorophenyl)-4-( 1 ,2-dimethyl- li/-imidazol-5 -yl)-5-fluoropyrimidin-2-anmie; 

(4-{[4-(l,2-Dime1hyl-ljff-imidazol-5-yl)-5-fluoropyrimidin-2- 

yl] amino}phenyl)(phenyl)methanone; 

4-(l ,2-Dimethyl- lH-imidazol-5-yi)-5-fluoro-iV^ {2-methyM-[(4-methylpipera^ 

yl)carbonyl]phenyl}pyrimidin-2-amine; 

4-(l,2-Dimethyl-liJ-imidazol-5-yl)-5-fluoro-iV^{4-[(4-methylpiperazin-l-yI)carbonyl]-3- 
nitrophenyI}pyrimidin-2-amine; 

4- (l,2-Dimethyl-liif-iniidazol-5-yl)~5-fluoro-Ar-[4-[(4-methylpiperazin-l-^^^ 

(trifluoromethoxy)phenyl]pyrimidin-2-amine hydrochloride; 

5- Fluoro-A?'-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(tetrahydro-2iy- 
pyran-4-yl)- ljf/-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 
5-Fluoro-7V-{4-[(4-niethylpiperazin-l-yl)carbonyl]phenyl}-4-[2-meihyl- 
pyxaa-4-yl)-lJy-imidazol-5-yl]pyrirnidin-2-aminehydrochlori 

5-Fluoro-7\r- {3 -methoxy-4-[(4-methylpiperazin~ 1 -yl)carbonyl]phenyl} -4- [2-methyl-l - 
(tetrahydro-2jff~pyran-4-yl)-lii^imidazol-5-yl]pyrimidin-2-aim 

5-Fluoro-iV-[4-[(4-methylpiperazin-l-yl)carbonyl]-3-(methylsulfonyl)phenyl]-4-[2-me^ 
l-(tetrahydio-2i^'-pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-aminehydrocW^^ 

5-Fluoro-A?'-[4-[(4-methylpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)phenyl]-4-[2- 
methyl- 1 -(tetrahydro-2iy-pyran-4-yl)-lj?/-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 
5-Fluoro-4-[2-methyl-l-(tetrahydro-2H'~pyran-4-yl)-li/-imidazol-5-yl]-iV^[4-(^ 
ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride; 
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5-Muoro-4-[2-methyl-l-(telTahydTO-2jy-pyran-4-yl)-li^^ 
ylsulfonyl)phenyl]pyrimidiii-2-amine hydrochloride; 

[4-( { 5-Fluoro-4-[2-methyl- 1 -(tetrahydro-2i7-pyran-4-yl)- lK-iinidazol-5-yl]pyrimidin-2- 
yl} amino)phenyl](pyridiii-2-yl)methaaone hydrochloride; 
5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl>lif-imidazol^^ 
yhmethyl)phenyl]pyrBiudm-2-arniQe^^ 

5-Fluoro-4-[2-methyl-l-(te1rahydro-2u?y-pyran-4-yl)-liy-iniidazol-5-^^^ 
ylcarbonyl)phenyl]pyrimidin-2-ainine hydrochloride; 
4-(l-Cyclohexyl-2-methyl~l/Z"-imidazol-5-yl)-5-fluoro-i\r-{4-[(4-ine1hyl^ 
yl)carbonyl]phenyl}pyrijiiidin-2-aimne hydrochloride; 

4- (l-Cyclohexyl-2-methyl~li7-imidazol-5-yl)-5-fluoro-A^-{4-[(4-methyl^^ 
yl)sulfonyl]phenyl}pyrimidiii~2-'amine hydrochloride; 

5- FluorO"4-[2-methyl- 1 -( 1 -methylpiperidin-4-yl)- liJ-imidazol-5 -yl]-iV- {4-[(4- 
methylpiperazin- 1 -yl)carbonyl]phenyl}pyrmudin-2-amine hydrochloride; 
5-Fliioro-4-[2-me1hyl-l-(l-methylpiperidiii-4-yl)-liy4ini^ 
ylsulfonyl)phenyl]pyriraidin-2-ainine hydrochloride ; 
5-Fluoro-4"[2-raethyl-l-(tetrahydro-2i7-pyran-4-yl)-li/-imidazol-5-yl]-^^ 
(1xifhioromethyl)phenyl]pyrimidm-2-ainme hydrochloride; 
5-Fluoro-iV"-[3-(methylsulfonyl)phenyl]-4-[2-methyl-l-(te^ 
imidazol-5-yl]pyrimidin-2-ainine hydrochloride; 

5-Fluoro-iV-[4-(methylsulfonyl)phenyl]-4-[2-methyl-l-(tetrahydro-2i/-p>^ 
iinidazol-5-yl]pyrimidin-2-aimne hydrochloride; 

3- {{5-Fluoro-4-[2-mefhyl-l-(tetrahydro-2/f-pyran-4-yl)-li?-imidaz^ 
yl}amino}b62izomtrile hydrochloride; 

4- (l,2-Dimethyl-li?-irriidazol-5-yl)-5-fluoro-iN^[4-(moipholin-4- 
ylmethyl)phenyl]pyrimidin-2-aiimie hydrochloride; 

4-( 1 ,2-Dmiethyl- liy-imidazol-5-yl)-5-fluoro-JV^ {4-[(4-methylpiperazin- 1 - 
yl)sulfonyl]phenyl}pyrimidin-2-ainme; 

4-( 1 ,2-Diniethyl- l/r-imidazol-5-yl)-5-fluoro-A^-[4-(piperidin-l - 
ylcarbonyl)phenyl]pyrimidin-2-ainine hydrochloride; 
4-(l,2-Dimethyl-liy-iniidazol-5-yl)-5-fluoro-;V-{4-[(4-methylpiperazin-l- 
yl}carbonyl]phenyl}pyrimidi]i-2--amiiie hydrochloride; 
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4<l:^-Dimethyl-l/r-iimdazol-5-yl)-5-fluoro-iV'-{4-[^^^ 
yl)me11iyl]phenyl}pyrimidm-2-aimne hydrochloride; 
4-(l,2-Dimethyl-liy-irmdazol-5-yl)-5-fluoro-iV^{3-[(4-methylpipexazm 
yl)carbonyl]phenyl}pyriimdm-"2-atnine hydrochloride; 
(4_([4.(1^2-IMmethyl-lif-iniidazol-5-yl)-5-fluoropyriimdin-2-^^^ 
yl)methanone hydrochloride; 

4- ({5-Fluoro-4-[2-meihyl"l-(tetrahydro-2iy-pyran-4-yl)-ljFf-iniida^ 
yl}armno)benzonitrile hydrochloride; 

5- Fluoro-4-[2-me1hyl"l-(tetrahydro-2i^-pyran-4-yl)-ljFf-imid^ 
ylsulfonyl)phenyl]pyrimidin-2-anune hydrochloride; and 

5-Fluoro-A^- {4-[(4-methylpiperazin- 1 -yl)siilfonyl]phenyl}-4-[ 1 -(tetrahydro-2/?'-pyran-4- 
yl)-2-(trifluoroinethyl)- li^^iimdazol-5-yl]pyriniidin-2-araine hydrochloride. 

One embodiment of the present invention relates to the compounds disclosed above for use 
in therapy. 

The present invention also relates to a compound selected firom: 

2-Chloro-4-{l,2~dimethyl-l/r-hmdazol-5-yl)-5-fluoropyrimidine; 

2-Methyl-4-[(4-metib.ylpiperazin-l-yl)carbonyl]amline; 

4-[(4-Methylpipera2;in-l-yl)carbonyl]-3-nitroamhne; 

4-[(4-Methylpiperazin-l-yl)carbonyl]-2-(trifluoromethoxy)aniline; 

4- [iV-Acetyl-i\r-(tetrahydro-2H-pyran-4-yl)]amino-5-methylisoxazole; 

5- Ace1yl-2-methyl-l-(tetrahydro-2i/-pyran-4-yl)-lfl'-imidazole; 
(2E)-3-Dimethylanodno-l-[2-methyl-l-(tetrahydro-2iy-pyran-4-yl)-li^^ 
2-en-l-one; 

(22)-3-Dimethylamino-2-fluoro-l-[2-methyl-l-(tetrahydro-2iy-pyran-4-yl)-li^^ 
yl]prop-2-en-l -one; 

5-Fluoro-4-[2-methyl-l-(tetrahydro-2ff-pyran-4-yl)-l/f~in3id^^^ 

l-(4-Chloro-2-methoxybenzoyl)-4-methylpiperazine; 
l-[4-Bromo-2-(methylsiilfonyl)benzoyl]-4-methylpiperazine; 

4- (iV-Acetyl-7V-cyclohexyl)amino-5-methylisoxazole; 

5- Acetyl- 1 -cyclohexyl-2-methyl- lif-imidazole; 
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(2£)-3-Dime1iiylammo-l-(l-cyclohexyl-2-methyl-liy- 
(22)-3-Dime1hylanMno-2-fliioro-l-(l-cyclohexyl-2-metiiyl-liy-inu 

one; 

4- ( 1 -Cy clohexy I-2-methyl- liy-imidazol-5 -yl)-5-fluoropyrimidin-2-amiiie; 

5- Acelyl-2-methyI-l-(l-mefhylpiperidin-4-yl)-liir-M 
(2E)-3-Dimethylaimno-l-[2-methyl-l -(l-m^ 

en- 1 -one; 

(22) -3 -Dimethylamino-2-fluoro- 1 - [2-methyl- 1 -( 1 -methylpiperidin-4-yl)- l/f-imidazol-5 - 
yI]prop-2-en- 1 -one; 

5-Fluoro-4-[2-niethyl-l-(l-niethylpiperidin-4-yl)-l//'-iimd^ 

4- (l,2-DimelJiyl-li7-imidazol-5-yl)-5-fluoropyrimidm-2-aimne; 

1- (tert-Butoxycarbonyl)-4-(4-bronio-benzenesxilfonyl)-piperazme; 

5- AcetyI-l -(tetrahydro-2/if-pyran-4-yl)- 2-trifluorometh.yl-lif-iniidazole; 
(2jS>-3-Dimethylamino-l-[l-(tetraJbLydro-2iy^ 

yl]prop-2-en- 1 -one; 

(2Z)-3 -Dimethylamino-2-fluoro- 1 -[1 -(tetraliydro-2^f-pyran-4-yl)-2-trifLuoromethyI- IH- 
imidazol-5 -yl]prop-2-en~ 1 -one; 

5-Fluoro-4-[ 1 -(tetrahydro-2ff-pyran-4-yl)-2-(trifliioronietliyl)- li;^imidazol-5-yl]pyrimidin- 

2- atnine; 

4-[2-Methyl- 1 -(tetrahydro-2iir-pyran-4-yl)- li7-imidazol-5-yl]pyrimidin-2-nainme; 

1 -[(4-Bromo-2-chlorophenyl)siilf onyl] -4-mefhylpiperazme; 

(3i2)-4-[(4-Bromophenyl)sulfonyl]-3~methylmorpholine; 

(ljS,46)-2-[(4-Bromophenyl)sulfonyl]-5-niethyl-2,5-diazabicyclo[2.2.1]he^^ 

Methyl 4-bromo-2~(trifluoromethoxy)benzoate; 

4-Bromo-2-(trifluoromethoxy)benzoic acid; 

4-(4-Chloro-2-methylbenzyl)morpholine; 

LilMuni 4-({5-£luoro-4-[2-methyl- 1 -(tetrahydro-2H-pyran-4-yl)^ 

yl]pyriBaidin-2-yl} ammo)benzoate; 

l-(4-Bromo-2-methylbenzoyl)azetidine; 

4-Bromo-2-(trifluoromethoxy)beiizoic acid; 

l-[4-Bronio-2-(trifIuoromethoxy)benzoyI]azetidine; 

2,2^-Trifluoro-N-me1hyl-N-(5-metliylisoxazoI-4-yl)ace1ai3add 
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1- [l-Methyl-2-(1xMiioromefhyl)-lH-imidazol-5-yl]e1^^ 
(2E)-3-0Dime1hylanMno)-l-[l-metiiyl-2-<1rifiuoromettLy^ 

one; 

(2Z)-3-(pimethylammo)-2-fluoro-l-[l-me1iiyl-2-(trifluorome1iiyl)-lH^ 

2- en-l-one; 

5-Fluoro-4-[l-methyl-2<trifliK)rome1iiyl)-lH-imidazol-5-yl] 

4- [4-Bromo-2-(methylsulfonyl)benzyl]morpholine; 
2-[(4-Bromophenyl)sulfonyl]ethyl methyl ether; 
2-[(4-Bromophenyl)sulfonyl]ethyl diethyl-amine; 
N-(5-Me%^l-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-fomiam 

5- Acetyl- 1 -(tetrahydro-pyran-4-yl)- 1 H-imidazole; 

(E)-3 -Dimethylamino- 1 -[3 -(tetrahydro-pyran.-4-yl)-3H-imidazol-4-yl]-propenone; 
(Z)-3-Dimeihylamino-2-fluoro-l-[3-(tetrahydro-pyran-4-yl)-3H~inudazol-4-yI]-p 
5-Fliioro-4-[l -(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrM and 
5-{5-Fluoit)-2-[4-(4-methyl-pq?era2ane-l-sulfenyl)-phe^^ 
in-4-yl} - 1 -(tetrahydro-pyran-4-yl)- 1 H-imidazole-2-caxbaldehyde. 

The present invention also provides the use of the compounds disclosed above for the 
preparation of a compound of formula I. 

Listed below are definitions of various terms used in the specification and claims to 
describe the present invention. 

In this specification the term "aUcyl" includes both straight and branched chain as well as 
cyclic alkyl groups. The term d-aalkyl having 1 to 3 carbon atoms and may be, but is not 
limited to, methyl, ethyl, «-propyl, z-propyl, or cyclopropyL The term Ci-eaikyl having 1 to 
6 carbon atoms and may be, but is not limited to, methyl, ethyl, w-propyl, i-propyl, n-butyl, 
z-butyl, s-butyl, /-butyl, «-pentyl, i-pentyl, /-pentyl, neo-pentyl, w-hexyl, z-hexyl or 
cyclohexyl. The term Cealkyl having 6 carbon atoms and may be, but is not limited to, n- 
hexyl, z-hexyl or cyclohexyl. The term Ci.4alkyENR^° includes, but is not limited to, - 
CH2NR^R°, -CH2CH2NRV aad -CH(CH3)NR^°. The term Co.2alkylC(0)NR^R*^ is 
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intended to include, but is not limiting, C(0)NRV -CH2C(0)NR^°, -CH2CH2C(0)NR^° 
and -CH(CH3)C(0)1SIR^° 

The term "alkenyl" refers to a straight or branched chain alkenyl group. The term 
Cealkenyl having 6 carbon atoms and one double bond, and may be, but is not limited to, 
hexenyl or i-hexenyl. 

The term "alkynyl" refers to a straight or branched chain alkynyl group. The term 
Cealkynyl having 6 carbon atoms and one triple bond, and may be, but is not limited to, 
hexynyl or z-hexynyl. 

The term "Ci-salkoxy" includes both straight aad branched chains . The term "Ci-salkoxy" 
having 1 to 3 carbon atoms and may be, but is not limited to, methoxy, ethoxy, n-propoxy, 
or i-propoxy. 

The term 'lialogen" refers to fluorine, chlorine, bromine and iodine. 

The term "haloalkyr' refers to an alkyl group, defined as above, in which one or more of 
the hydrogen substituents have been replaced by halogen substituents, in which the term 
halogen is defined as above. Exan^les include trifluoromethyl- and difluoromethyl-. 

The term "aryl" refers to an optionally substituted monocyclic or bicyclic hydrocarbon ring 
system contaioing at least one unsaturated aromatic ring. The "aryl" may be fused with a 
C5-7cycloalkyl ring to form a bicyclic hydrocarbon ring system. Examples and suitable 
values of tihe term "aryl", but not Umiting,are phenyl, naphthyl, indanyl or tetralinyl. 

As used herein, '*heteroaryr' refers to an aronoatic heterocycle having at least one 
heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include 
monocyclic and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Examples of 
heteroaryl groups include without limitation, pyridyl (i.e., pyridinyl), pyrimidinyl, 
pyrazinyl, pyridazinyl, triazinyl, furyl (i.e. furanyl), quinolyl, isoquinolyl, thienyl, 
imidazolyl, thiazolyl, indolyl, pyixyl, oxazolyl, ben2»furyl, benzothienyl, benzthiazolyl. 
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isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-tiiiadiazolyl, isothiazolyl, 
benzothienyl, purinyl, carbazolyl, fluorenonyl, benzimidazolyl, mdolinyl, and the like. In 
some embodiments, tiie heteroaryl group has from 1 to about 20 carbon atoms, and in 
further embodiments from about 3 to about 20 carbon atoms. In some embodiments, the 
heteroaryl group contains 3 to about 14, 4 to about 14, 3 to about 7, or 5 to 6 ring-fomiing 
atoms. In some embodiments, the heteroaryl or heteroaromatic group has 1 to about 4, 1 to 
about 3, or 1 to 2 heteroatoms. In some embodiments, the heteroaryl or heteroaromatic 
group has 1 heteroatom. 

The term *1ieterocyclic ring" refers to a 4-, 5-, 6- or 7-membered ring containing one or 
more heteroatoms independently selected from N, O, or S, said ring can be a mono- or 
bicyclic, which may be saturated or partly saturated and which may optionally contain a 
carbonyl function and which may be, but is not limited to, azetidinyl, imidazolidinyl, 
hdidazolinyl, morpholinyl, piperazinyl, piperidinyl, piperidonyl, pyrazolidinyl, 
pyrazolinyl, pyrrolidinyl, pyrrolinyl, 1 -methyl- 1,4-diazepane, tetrahydropyranyl or 
thiomorpholinyL In the case where the heterocyclic ring contains a heteroatom selected 
from S or N, these atoms may optionally be in an oxidised form, such as S this includes 
optionally SO and SO^. 

The term "hydrochloride" includes monohydrochloride, dihydrochloride, trihydrochloride 
and tetrahydrochloride salts. 

A suitable pharmaceutically acceptable salt of the compound of the invention is, for 
example, an acid-addition salt, for example an inorganic or organic acid. In addition a 
suitable pharmaceutically acceptable salt of the compounds of the invention is an allcali 
metal salt, an alkaline earth metal salt or a salt with an organic base that affords a 
physiologically-acceptable cation. 

Some compounds of formula I may have stereogenic centres and/or geometric isomeric 
centres (E- and Z- isomers), and it is to be understood that the invention encompasses all 
such optical, diastereoisomers and geometric isomers. 
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The present invention relates to tlie use of compounds of formula I as hereinbefore defined 
as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of the 
compounds of formula I. 

It is to be understood that the present invention relates to any and all tautomeric forms of 
the compounds of formula I. 

An object of the invention is to provide compounds of formula I for therapeutic use, 
especially compounds that are useful for the prevention and/or treatment of conditions 

associated with glycogen synthase kinase-3 (GSK3) in mammals including man. 
Particularly, compounds of formula I exhibiting a selective affinity for GSK-3. 

Methods of Preparation 

Another aspect of the present invention provides a process for preparing a compoimd of 
formula I, or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, 
which process (wherein R^, R^, R"^, R^, R^ R^, R^ and R^ and are, unless otherwise 
specified, as defined in formula I) comprises of: 

Process a) reaction of a pyrimidine of formula (II): 




(H) 

wherein L is a displaceable group; with an aniline of formida (III): 




BysT' 



,2 
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(DO) 

or 

Process b) reacting a pyrimidine of formula (JV): 




with a compound of formula (V): 




(V) 

wherein Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula I into anolher compound of the formula I; 

ii) removing any protecting groups; and 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

L is a displaceable group, suitable values for L are for example, a halogeno or 
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or toluene-4- 
sulphonyloxy group. 

Y is a displaceable group, suitable values for Y are for exaniple, a halogeno or 
sulphonyloxy group, for example a chloro, bromo, iodo or trifiuoromethanesulphonyloxy 
group. Preferably Y is bromo or iodo. 



Specific reaction conditions for the above reactions are as follows. 
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Process a). Pyrimidines of formula QJ) and anilines of formula (III) maybe reacted 
together under standard Buchwald-Hartwig conditions (for example see J. Am. Chem. Soc.y 
118, 7215; J. Am. Chem. Soc, 119, 8451; J. Am. Chem. Soc, 125, 6653; J. Org. Chem., 62, 
1568 and 6066) for example in the presence of palladium acetate, in a suitable solvent for 
example an aromatic solvent such as toluene, benzene or xylene, with a suitable base for 
example an inorganic base such as caesium carbonate or an organic base such as 
potassium-?-butoxide, in the presence of a suitable ligand such as 2,2'- 
bis(diphenylphosphino)-l ,r-bmaphthyl or 2-dicyclohexylphosphino-2',4',6'-triiso-propyl- 
l,l'-biphenyl and at a temperature in the range of +25 to +80°C. 

Pyrimidines of the formula (II), in which is CH3 and L is chloro, may be prepared 
according to Scheme J: 




(H) 

Scheme 1 

Anilines of formula (UI) are commercially available compounds, or they are known in the 
literature, or they are prepared by standard processes known in the art. 

Process b). Compounds of formula (TV) and amines of formula (V) may be reacted 
together under standard Buchwald conditions as described in Process a. 

A synthesis of pyrimidmes of formula (IV) is described in Scheme may be the same 
or different and is Ci.6alkyl):T should not be there 
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Scheme 2 



Compounds of formula (V) are commercially available compounds, or they are known in 
5 tbe literature, or they are prepared by standard processes known in the art 

Compounds of formula (VI) in which has the general structure R^-CH-R^ (wherein R^ 
and R'' are as defined in formula I and R'^ may be the same or different and is Ci-ealkyl) 
and R^ is F may be prepared according to Scheme 3 




(yv) (VBD 

Scheme 3 



Compounds of formula (Via), (VIb) and (Vic) are commercially available compounds, or 
they are known in the literature, or they are prepared by standard processes known in the 
art 
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In one aspect of the invention, there is provided a process for preparing a compound of 
formula I which is a process selected G:om Process a) md Process b). 

It will be appreciated that certain of the various ring substituents in the compounds of the 
present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of 
the invention. Such reactions and modifications include, for example, introduction of a 
substituentby means of an aiomatic substitution reaction, reduction of substituents, 
alkylation of substituents and oxidation of substituents. The reagents and reaction 
conditions for such procedures are well known in the chemical art. Particular examples of 
aromatic substitution reactions include the introduction of a nitro group using concentrated 
nitric acid, the introduction of an acyl group using, for example, an acyl halide and Lewis 
acid (such as aluminium trichloride) under Friedel Cradfts conditions; the introduction of an 
alkyl group using an alkyl halide and Lewis acid (such as aluminium trichloride) under 
Friedel Crafts conditions; and the introduction of a halogeno group. Particular examples of 
modifications include the reduction of a nitro group to an amino group by for example, 
catalytic hydrogenation with a nickel catalyst or treatment with iron in the presence of 
hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see T.W. Greene, Protective Groups in Organic Synthesis, John 
Wiley and Sons, 1999). Thus, if reactants include groups such as amino, carboxy or 
hydroxy it may be desirable to protect the group hi some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for 
example a methoxycarbonyl, ethoxycaibonyl or ^-butoxycarbonyl group, an 
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arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for 
example benzoyl. The deprotection conditions for the above protecting groups necessarily 
vary with the choice of protecting group. Thus, for example, an acyl group such as an 
alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by 
hydrolysis with a suitable base such as an alkali metal hydroxide, for example Hthium or 
sodium hydroxide. Alternatively an acyl group such as a ?-butoxycarbonyl group may be 
removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric or 
phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a 
benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst 
such as palladium-on-carbon, or by treatment with a Lewis acid for example boron 
tris(trifhioroacetate). A suitable alternative protecting group for a primary amino group is, 
for example, a phthaloyl group which may be removed by treatment with an alkylamine, 
for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above 
protecting groups will necessarily vary vdth the choice of protecting group. Thus, for 
example, an acyl group such as an alkanoyl or an aroyl group may be removed, for 
example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for example 
lithium or sodium hydroxide. Alternatively an arylmethyl group such as a benzyl group 
may be removed, for example, by hydrogenation over a catalyst such as palladium-on- 
carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, for 
example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a ^-butyl group which may be 
removed, for example, by treatment with an acid, for example an organic acid such as 
trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 
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The protecting groups may be removed at aay convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

The present invention also relates to intermediates for the end products of the present 
invention. These intermediates are useful in the preparation of a compound of formula I as 
defined above. These intermediates are represented by, but not limited to, the following 
2-Chloro-4-(l ,2-dimethyl" li7-iniidazol-5-yl)-5-fIuoropyrimidine; 
2-Methy l-4-[(4-methylpiperazin- 1 -yl)carbonyl]aniline; 
4-[(4-Methylpiperazin--l--yl)carbonyl]-3-nitroaQiline; 
4-[(4-Methylpiperazin-l-yl)carbonyl]-2-(tri£luoromethoxy)aailine; 

4- [iV'-Acetyl-iNr-(tetrahydro-2iy-pyraQ--4-yl)]amino-5-methylisoxazole; 

5- Acetyl-2-methyl- 1 -(tetrahydro-2j?ir-pyran-4-yl)- l/f-imidazole ; 
(2^-3-Dimethylaraino-l-[2-methyl-l-(tetrahydro-2iJ-pyran-4-yl)-li/-imidazoI-5-^^^ 
2-en-l-one; 

(22)-3-Dimethylamdno-2-fluoro-l-[2-methyl-l-(tetrahydro-2iy-pyran^ 

yl]prop-2-en- 1 -one; 

5-Fluoro-4-[2-methyl-l-(te1xahydro-2i^pyran-4-yl)-li/-inddazol-5-yl]pyrimi^^ 

1^4-Chloro-2-methoxybenzoyl)-4-methylpiperazine; 

l-[4-Bromo-2-(methylsulfonyl)benzoyl]-4-methylpiperazi^^ 

4- (iV-Acetyl-iV-cyclohexyl)aniino-5-methylisoxazole; 

5- Acetyl- 1 -cy clohexyl-2-methyl- l^T-imidazole; 

(2B)-3-Dimethylamino- 1 -(1 -cyclohexyl-2-methyl-ljpf-imidazol-5-yl)prop-2-en- 1-one; 
(22)-3-Dimethylamino-2-flluoro- 1-(1 -cyclohexyl-2-methyl- lJy-imidazol-5-yl)prop-2-en-l - 
one; 

4- (l-Cyclohexyl-2-methyI~liy-irnidazol-5-yl)-5-fluoropyrimidin-2-ainiQe; 

5- Acetyl-2-methyl- 1 -(1 -methylpiperidin-4-yl)- liiMmidazoIe; 
(2E)-3-Dimethylaniino-l-[2-methyl-l-(l-methylpiperidin-4-yl)-li/-inM 
en- 1 -one; 

(22)-3-Dimethylamino-2-fluoro-l-[2-methyl-l-(l-methylpiperidin-4-yl)-lif-imi 
yl]prop-2-en- 1 -one; 

5-Fluoro-4-[2-methyl-l-(l-methylpiperidin-4-yl)-lffimidazol-5-yl]pyrimidin-2-amine; 
4-(l,2-Dimethyl-lJy-imidazol-5-yl)-5-fluoropyrimidin-2-amine; 
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1- (tert-Butoxycaibonyl)-4-(4-bromo-beii2©nesidfonyl>piper^^ 
5-Ace1yl-l-(tetrahydro-2iy-pyraii-4-yl)- 2-trifluoromethyl-lH-imidazole; 
(2£5-3-Dime1iiylamino-l-[l<te1rahydro-2£f-pyran-4-yl)-2-tr^ 
yl]prop-2-eii- 1 -one; 

(22)-3-Dimethylamino-2-fluoro-l-[Htetrahydro-2ff-pyTan^ 
imidazx)l-5-yl]prop-2-ea-l -one; 

5-Fluoro-441-(tetraliydro-2H-pyran-4-yl>2-(trifluoromethyl)- 

2- amme; 

4-[2-Me11iyl- 1 -(tetrahydro-2^-pyran-4-yl)-li^imidazol-5-yl]pyiimid^^ 
l-[(4-Bromo-2-chlorophenyl)sulfonyl]-4-mefhylpiperazme; 
(3i?)-4-[(4"Bromophenyl)sulfonyl]-3-methylraoipholme; 
(15',45)-2-[(4-Bromophenyl)sulfonyl]-5-metiiyl-2,5-diazabicyclo[2.2J]hepto 
Methyl 4-bromo-2-(trifLuoromethoxy)benzoate; 
4-Bromo-2-(trifluorome1iioxy)benzoic acid; 
4-Broino-2-(trifluoromethoxy)benzoic acid; 
4-(4-Chloro-2-methylbenzyl)morpholine; 

Lithiiim4-({5-fluoro-4-[2-methyl-l-(tetraliydro-2H-pyran-4-yl)-lH-imidaz^ 
yl]pyrinudin-2-yl} amino)beiizoate; 
l-(4-Bromo-2-melliylbenzoyl)azetidine; 

4- Bromo-2-(trifliiorometlioxy)benzoic acid; 
l-[4-Bromo-2-(trifluoromethoxy)benzoyl]azetidine; 
2,2,2-Trifluoro-N-me1iiyl-N-(5-metiiylisoxazol-4-yl)acetaimde; 

1- [l-Me1iiyl-2-(Mfliiorome1hyl)-lH-iimdazol-5-yl]ethanone; 
(2E)-3-(Dimethylaimno)-l-[l-inetJiyl-2-(trifluorom^ 
one; 

(2Z)-3-(Dimethylaiiiino)-2-fluoro-l-[l-methyl-2-(trifluoromethyl)-lH^^^ 

2- en-l-one; 

5- Fluoro-4-[l-me1ihyl-2-(trifluoromethyl)-lH-imidazol^ 
4-[4-Bromo-2-(methylsulfonyl)benzyl]morpholine; 
2-[(4-Bromophenyl)sulfonyl]ethyl methyl ether; 
2-[(4-Bromophenyl)sulfonyl]ethyl diethyl-amine; 
N-(5-Methyl-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-formamide; 
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S-Acetyl- 1 -(tetrahydro-pyran-4-yl)- 1 H-imidazole; 
(E>3-Dime1hylammo-l-[3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yy 
(Z)~3-Dimethylamino-2-fiuoro-l-[3-(tetraJiydro-pyran-4-yl)-3H-imidazol-4~yl]-prop 
5-Fluoro-4-[l-(te1xahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-am and 
5 5- {5-Riioro-2-[4-(4-methyl-piperazme-l-sulfonyl)-phe^^ 
in-4"yl}-l-(te1xahydro-pyran-4-yl)-lH-imidazole-2-c^ 
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General Methods 

All solvents used were analytical grade and commercially available anhydrous solvents 
were routinely used for reactions. Reactions were typically run under an inert atmosphere 
of nitrogen or argon. 

^H, ^^F and "C 3S0VIR spectra were recorded on a Varian Unity+ 400 NMR Spectrometer 
equipped with a 5nun BBO probehead with Z-gradients, or a Varian Gemini 300 NMR 
spectrometer equipped with a 5mm BBI probehead, or a Bruker Avance 400 NMR 
spectrometer equipped with a 60 \il dual inverse flow probehead with Z-gradients, or a 
Bruker DPX400 NMR spectrometer equipped with a 4-nucleus probehead equipped with 
Z-gradients, or a Bruker Avance 600 NMR spectrometer equipped with a 5imn BBI 
probehead with Z-gradients. Unless specifically noted in the examples, spectra were 
recorded at 400 MHz for proton, 376 MHz for fluorine-19 and 100 MHz for carbon- 13. 
The following reference signals were used: the middle line of DMSO-rftf 6 2.50 (IH), 5 
39.51 (13C); the middle Ime of CD3OD 5 3.31 (IH) or S 49.15 (13C); CDCI3 5 7.26 (IH) 
and the middle line of CDCI3 6 77.16 (13C) (unless otherwise indicated). 

Mass spectra were recorded on a Waters LCMS consisting of an Alliance 2795 (LC), 
Waters PDA 2996 and a ZQ single quadnipole mass spectrometer. The mass spectrometer 
was equipped with an electrospray ion source (ESI) operated in a positive or negative ion 
mode. The capillary voltage was 3 kV and cone voltage was 30 V. The mass spectrometer 
was scanned between m/z 100-700 with a scan time of 0.3s. Separations were performed on 
either Waters X-Terra MS C8 (3.5 p,m, 50 or 100 mm x 2.1 mm i.d.) or an ACE 3 AQ (100 
mm X 2.1 mm i-d.) obtained from ScantccLab. Flow rates were regulated to 1.0 or 0.3 
mlVmin, respectively. The column temperature was set to +40 °C. A linear gradient was 
applied using a neutral or acidic mobile phase system, starting at 100% A (A: 95:5 10 mM 
NH40Ac:MeCN, or 95:5 8 mM HCOOH:MeCN) ending at 100% B (MeCN). 

Alternatively, mass spectra were recorded on a Waters LCMS consisting of an Alliance 
2690 Separations Module, Waters 2487 Dual 1 Absorbance Detector (220 and 254 nm) and 
a Waters ZQ single quadrupole mass spectrometer. The mass spectrometer was equipped 
with an electrospray ion source (ESI) operated in a positive or negative ion mode. The 
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capillary voltage was 3 kV and cone voltage was 30 V. The mass spectrometer was 
scanned between m/z 97-800 with a scan time of 0.3 or 0.8 s. Separations were performed 
on a Chromolith Performance RP-18e (100 x 4.6 mm). A linear gradient was applied 
starting at 95% A (A: 0.1% HCOOH (aq.)) ending at 100% B (MeCN) in 5 minutes. Flow 
rate: 2.0 mlVmin. 

Altematively, compomid identification was performed on a GC-MS system (GC 6890, 
5973N MSD) supplied by Agilent Technologies. The column used was a VF-5 MS, ID 
0.25 mm x 15m, 0.25 (im (Varian Inc.). A linear temperature gradient was applied starting 
at 40 ''C (hold 1 min) and ending at +300 °C (hold 1 min), +25 ''C/minute. The mass 
spectrometer was equipped with a chemial ionisation (CQ ion source and the reactant gas 
was methane. The mass spectrometer was equipped with an electron impact (EI) ion source 
and the electron voltage was set to 70 eV. The mass spectrometer scanned between m/z 50- 
500 and the scan speed was set to 3.25 scan/s. 

Microwave heating was performed in a single-mode naicrowave cavity producing 
contibtmous irradiation at 2450 MHz. 

HPLC analyses were performed on an Agilent HPIOOO system consisting of G1379A 
Micro Vacuum Degasser, G13 12A Binary Pump, G1367A Well plate auto-sampler, 
G1316A Thermostatted Column Compartment and G1315B Diode Array Detector. 
Column: X-Terra MS, Waters, 3.0 x 100 mm, 3.5 |nm. The coluimi temperature was set to 
+40 °C and the flow rate to 1 .0 ml/nain. The Diode Array Detector was scanned from 21 0- 
300 mn, step and peak width were set to 2 nm and 0.05 min, respectively. A linear gradient 
was applied, starting at 100 % A (A: 95:5 10 mM ISnHUOAciMeCN) and ending at 100% B 
(B: MeCN), m 4 min. 

Altematively, HPLC analyses were performed on a Gynkotek P580 HPG consisting of 
gradient pump with a Gynkotek UVD 170S UV-vis.-detector equipped with a Chromolith 

Performance RP colimm (CIS, 100 mm x 4.6 mm). The column temperature was set to +25 
°C. A linear gradient was applied using MeCN/0.1 trifluoroacetic acid in MilliQ water, run 
from 10% to 100% MeCN in 5 minutes. Flow rate: 3 ml/mm. 
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A typical workup procedure after a reaction consisted of extraction of the product with a 
solvent such as ethyl acetate, washing with water followed by drying of the organic phase 
over MgS04 or Na2S04, filtration and concentration of the solution in vacuo. 

Thin layer chroniatography (TLC) was performed on Merck TLC-plates (Silica gel 60 F254) 
and UV visualized the spots. Flash chromatography was performed on a Combi Flash® 
Companion'T*^ using RediSep'^^ normal-phase flash colunans or using Merck Silica gel 60 
(0.040-0.063 mm). Typical solvents used for flash chromatography were mixtures of 
chloroform/methanol, dichloromethane/nafithanol, heptane/ethyl acetate, 
cMoroforin/methanol/atmnoiua (aq.) and dichlorormethane/methanol/ NH3 (aq.)- SCX ion 
exchange columns were performed on Isolute® coliunns. Chromatography through ion 
exchange columns were typically performed in solvents such a methanol. 

Pi^parative chromatography was run on a Waters autopurification HPLC willi a diode 
array detector. Column: XTerra MS C8, 19 x 300 mm, 10 jim. Narrow gradients with 
MeCN/(95:5 O.IM ISTHUOAciMeCN) were used at a flow rate of 20 mJ/min. Alternatively, 
purification was achieved on a semi preparative Shimadzu LC-8 A HPLC with a Shimadzu 
SPD-lOA UV-vis.-detector equipped with a Waters Symmetry® column (CI 8, 5 \xm, 100 
TTiTTi X 19 mm) Narrow gradients with MeCN/0.1% trifluoroacetic acid in MilUQ Water 
were used at a flow rate of 10 ml/min. 

The formation of hydrochloride salts of the final products were typically performed in 
solvents or solvents mixtures such as diethyl ether, tetrahydrofaran, 
dichloromethane/toluene, dichloromethane/mefhanol, followed by addition of IM 
hydrogen chloride in diethyl ether. 

The following abbreviations have been used: 
aq. aqueous; 
CHCI3. chloroform; 
CDCI3 deuterated chloroform; 

CD3OH deuterated methanol; 
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CH2C12 


uxuxu, w yjuus UUULLC, 


CS2C03 




DCM 


c\i r;Ti 1 nr nm p+Ti nn • 


DIPEA 


7V1 JV-diisonrnnvlptTivlflTnin*** 


DMF 


A/1. A^Hl fn P'tfl'vl "Fmrm a mi • 


DMFDMA 


rilYTl ^4'nX>'l'nr\<t*fV^A-**n<4 j4 A ^4 ■tjm.j-i.llii.M ijT-h.-ii Li-It- "1 m 

ujmcmyiiorniainiae ainietliyiacetai^ 


DMSO 


uimexnyi suipnoxiciej 




deuterated dimethyl sulphoxide; 




1 ,3-bis(dipheiiy Ipho sphiQo)prop ane; 


EDC 


1 -emyi- j-^^ J -oiinelJiylanimopropylJcarbodij^^ 


ether 




EtOAc 


ethyl acetate^ 


EtOH 




H2 


IivHttiOwi erne 


HCOOH 




HCl 




HOAc 


acetic acidj 


HOBt 


1 -nycuuxy Denzotnazoie J 


(i-Pr)2NEt 


j¥ ixiia ujpr upy i crjiy i armTifp ^ 


MeCN 




Mel 




CD3OD 


ucuicraica ineuiaiioi^ 


MeOH 


UlCIJUiUlIJi, 


MesSnCl 


U.IUlCUIjril<llX uiuunciCj 




xnagiiesiutn sulphate^ 


NaBHaCN 


ovUiUJLLl L/yaXlUUUirOJQ.yilIi.Q.6^ 




sodium bicarbonate^ 


NaOMe 


sodium methoxide; 


Na2S04 


sodium sulphate; 


n-BuOH 


n-butanol; 


NH3 


ammonia; 


NH4OAC 


ammonium acetate; 



wo 2007/040440 



PCT/SE2006/001116 



48 



ISIH4OH 



anunomum hydroxide; 

palladium on carbon; 

bis(triphenylpliosphine)panadiiim dichloride; 
bis(tri-tert-butylphospliine)palladium; 
tris(dibenzylideneacetone)dipaIladiiiin; 
palladium diacetate; 

room temperature; 

JV^-fluoro-i\r'-chiorometh.yl-trietliylenediamine- 

bis(tetrailuoroborate); 

tert-butyllithium; 

tetrahydrofiiran; 

2-dicyclohexylphosphino-2',4',6'-triiso-propyH,r-biphenyl. 



Pd/C 



Pd(PPh3)2Cl2 



Pd(?-BU3P)2 

Pd2(dba)3 
Pd(OAc)2 
r.t orRT 



Selectfluor 



t^BuLi 



THF 



X-Phos 



Starting materials used were either available from commercial sources or prepared 
according to literature procedures and had experimental data in accordance with those 
reported. The following is an example of a starting material that was prepared: (4- 
Bromophenyl)(pyridin-2-yi)methanone: Bruce, R.B. et aX.,J. Med Chem. 1968, J, 1031- 
1034. 

Compounds have been named either using ACD/Name, version 8.08, software from 
Advanced Chemistry Development, Inc. (ACD/Labs), Toronto ON, Canada, 
www.acdlabs.com, 2004 or using Openeye lexichem version 1,4 (Copyright © 1997-2006 
OpenEye Scientific Software, Santa Fe, New M^ico) to generate the lUPAC name. 

In the following general methods A to I, the groups R^, and R"^ are used 
mdependantly to indicate the diversity of substitution within each structure. The identity of 
R\ R^ R^ and R^ will be clear to a person skilled in the art based on the starting materials 
and intermediates for each specific example. For instance in Example 39, which refers to 
General method E, El is 4-[2-methyl-l-(tetrahydro-2//'-pyran-4-yl)-li7-imida2;ol-5- 
yl]pyrimidin-2-amine such that R* is tetrahydropyranyl, R^ is methyl and R"* is hydrogen 
and E2 is l-bromo-4-(methylsulfonyl)beiizene such that R^ is salphouylmettiane jpara to 
the halogen. 
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General Method A 

o o 




(i-Pr)2NEt (2.1 equiv.), HOBt (1.05 equiv.), EDC hydrochloride (1.05 equiv.) and the 
amine A2 (1.05 equiv.) were added to a stirred solution of the benzoic acid Al (1.0 equiv.) 
m anhydrous DMF at r.t.. After 15 h, the reaction mixture was poured onto water and 
extracted with EtOAc. The organic layer was washed with water and brine, dried 
(Na2S04), filtered and evaporated in vacuo to afford the crude product, which was used in 
the next step without further purification. 



General Method B 




B2 B3 



A reaction mixture of Bl (1.0 equiv.), guanidine hydrochloride B2 (4.0 equiv.) and sodium 
methoxide (4.0 equiv.) in 1-butanol was heated in a microwave reactor for 10 minutes at 
+140 °C under argon or nitrogen atmosphere. The mixture was filtered and the filter was 
rinsed with CH2CI2. The solvent was evaporated in vacuo and the crude product was 
purified using flash column chromatography. 



General Method C 




2-ailoro-4-<l,2-dimethyl-lH-imidazol-5--yl)-5-fluoropyrimidine CI (1.0 equiv.), aniline 
C2 (1.1 equiv.) and sodium tert-butoxide (1.4 equiv.) were mixed in 1,4-dioxane and the 
mixture was flushed with argon for 5 minutes. Pd(OAc)2 (0.05 equiv.) and Pd(^-Bu3p)2 
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(0.05 equiv.) were added and the reaction was stirred for 1 5 h at +1 1 0 The solvent was 
removed in vacuo and the residue was partitioned between EtOAc and water. After 
extraction the organic layer was dried (MgS04), filtered and evaporated in vacuo to afford 
a crude material which was purified by preparative HPLC. 



General Method D 




Dl B2 »3 

Dl (LO equiv.), D2 (0.85-1.24 equiv.) and sodium tert-butoxide (1.34-1.46 equiv.) were 
mixed in 1,4-dioxane and the mixture was flushed with argon for 5-10 minutes before 
Pd(OAc)2 (0.04-0.082 equiv.) and Pd(^Bu3P)2 (0.044-0.06 equiv.) were added. The 
mixture was flushed with argon then heated in a sealed tube at +1 10-+ 120 **C until the 
reaction was complete (as monitored by TLC or LC-MS). If the reaction was not complete 
after 24 h more Pd(OAc)2, Pd(^Bu3P)2 and sodium tert-butoxide were added. The solvent 
was removed in vacuo and the residue was partitioned between CH2CI2 and water. After 
extraction the organic layer was dried (Na2S04), filtered and evaporated. The crude of the 
free base was purified using preparative HPLC. MeCN was evaporated in vacuo and the 
aqueous phase was extracted with CH2CI2. The organic phase was washed with water at 
pH 9 (diluted NaHCOs solution), dried (Na2S04), filtered and evaporated. The residue was 
dissolved in CH2CI2 and the HCl-adduct of the product was precipitated from the solution 
by addition of O.IM HCl in ether (1-5 equiv. HCl). The solvent was evaporated and the 
residue was dissolved in water and freeze dried. 



General Method E 




El (0.85-1.27 equiv.), E2 (1.0 equiv.) and CS2CO3 (1.29-2.25 equiv.) were mixed in 
anhydrous 1,4-dioxane and the mixture was flushed with argon for 5-10 minutes before 
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Pd2(dba)3 (0.02-0.08 equiv.) and X-Phos (0.04-0.16 equiv.) were added. The mixture was 
flushed with argon, then heated in a sealed tube at +90-+100 °C until the reaction was 
complete. 

Workup and purification was performed according to either procedure A, B or C as 
follows. Procedure A) The solvent was removed m vacuo and the residue was taken vp in 
CH2CI2 and washed with diluted NaHCOs (aq.) or water. The organic layer was dried 
(Na2S04), filtered and evaporated. The crude of the base product was purified using 
preparative HPLC. Procedure B) The reaction mixture was diluted with H2O or a mixture 
of H2O/CHCI3, the product was extracted with CHCI3, the combined organic phases was, if 
needed, dried (Na2S04), filtered, concentrated and purified using flash column 
chromatography. Procedure C) The reaction mixture was diluted with CH2CI2, filtered and 
evaporated. The residue was taken up in CH2CI2 and the organic phase was washed with 
H2O. Residual water was removed fi:om the organic phase either by treatment with Na2S04 
or addition of absolute EtOH before evaporation. The crude of the base product was 
purified using preparative HPLC. 

Altematively, the general example above was followed but with a slight modification in 
the order of addition of reagents. For example CS2CO3 can be added together with El and 
E2 before the first argon flush. 



General Method F 




Fl (1 equiv) was dissolved m CH2CI2 (2 mL) and F2 (1.0-1.1 equiv) was added. The 
reaction mixture was stirred at room temperature for 3 hours whereafter it was washed with 
saturated NaHCOs (2 mL). The organic phase was dried (Na2S04), filtered and 
concentrated to afford F3. 
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General Method G 





Gl 



G2 



G3 



Gl (1 ,0 equiv.) and G2 (6.0 equiv.) was mixed in toluene (1-4 mL) in a thick walled vial 



of ~10 mL volume and an inert atmospere (Ar or N2) was established. The sealed vial was 
cooled in an oil bath (r.t.) or in a dry-ice / ethanol batb (-70°C) and A1(CH3)3, (2M in 
toluene) (10 equiv.) was added by a syringe. The reaction mixture was heated in an oil- 
bath at +90-1 00°C for 1-4 h, cooled to r.t, and added dropwise into ice-cold sat. NaHCOs 
(aq) under vigorous stirring. The product was extracted with CH2CI2 and the organic layer 
was dried, either by treatment with Na2S04 or addition of absolute EtOH before 
evaporation. The crude base of the product was purified using flash column 
chromatography or preparative HPLC. 

General Method H 



Thionyl chloride (5 mL) was added to HI (1.0 equiv.)- After addition of 2 drops of 
anhydrous DMF, the reaction mixture was refluxed for 15-30 minutes under an atmosphere 
of nitrogen. The solvent was evaporated in vacuo and the residue was dissolved in CH2CI2 
(until a clear solution was obtained). H2 (1.0 equiv .) was added dropwise followed by 
addition of triethylamine (1.0 equiv .). The reaction mixture was stirred at r.t for 15-30 
minutes before it was diluted with CH2CI2, washed with saturated NaHCOs (aq.), dried 
(Na2S04) and filtered. The solvent was evaporated in vacuo and the crude product was 
purified using flash column chromatography. 




HI 



H2 



H3 
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General Method I 





Br 



Br 



13 



Sulfones of the type 13 weare prepared following a modified procedure from Richard W. 
Brown {J. Org. Chem. 1991, 56, 4974-4976). 4-Bromobenzenesulfonyl chloride (II, 1 
equiv.), Na2S03 (1 equiv.) and NaHCOs (3 equiv.) in water (0.2M) were stirred at +90^C 
for 1 hour. 12 (1-3 equiv.) was then added and the resulting mixture stirred at +50-100 "C 
until the formation of the sulfone 13 was completed according to GC-MS analysis. Water 
was added to the reaction mixture and extracted with DCM. After extraction the organic 
layer was dried (MgS04), filtered and evaporated in vacuo to afford a crude material which 
was purified by flash chromatography. 

EXAMPLES 

Below follows a number of non-limiting examples of confounds of the invention. 
Example 1 

4-<l,2-Dimethyl-lfl'-imldazol--5-yl)-^-nuoro-JV-[3-methoxy-^^ 
(trifluoromethyl)phenyl]pyrimidin-2-amine 

Example 1(a) l,2-Dimethyl-5~(trimethylstannyl)-lN-imidazole 



I, 2-Dimethylimidazole (0.960 g, 10.0 mmol) was diluted in dry THF (50 mL) under an 
argon atmosphere and the solution was cooled to -78°C. tert-Butyllithium (1.7M in 
pentane, 6.47 mL, 11. 0 mmol) was added dropwise over 5 minutes. The reaction mixture 
was stirred for 1 h at -78 °C and then treated with a solution of trimethyltin chloride (2.2 g, 

II. 0 mmol) in anhydrous THF (10 mL). The mixture was stirred for 60 h firom -78°C to 
r.t.. The solvent was then evaporated in vacuo to give the title compound (1.29 g, 50%). 
The crude product was used in the next step without further purification. 
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NMR (CDCI3) 5 ppm 6.87 (s, 1 H), 3.56 (s, 3 H), 2.41 (s, 3 H), 0.45-0.18 (m, 9 H); 
MS (CI) m/z 261 {^^*'Sn) (M+1). 

Example 1(b) 2'Chloro-4-(l,2-dimethyl-lH-imidazol-5-yiy5ifluoropyrimidim 



l,2-IMmd±Lyl~5-{trimeiliyktaimyl>lH-im (0.950 g, 3.68 mmol, obtained jfrom 
Example 1(a)) and 2,4-dichloro-5-fluoropyrimidine (0.601 g, 3.60 mmol) were diluted in 
anhydrous DMF (20 naL) and the solution was degassed with argon. Pd(PPh3)2Cl2 (0.126 g, 
0.17 mmol) was added and the reaction mixture was stirred at +80 °C for 15 h. The 
reaction mixture was cooled down to r.t. and concentrated under reduced pressure. 
Saturated potassium fluoride (aq., 50 mL) was added and the mixture was stirred for 30 
minutes before extraction with EtOAc. The organic layer was dried OIgS04), filtered and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography (heptane/EtOAc, 7:3) to give the title compound (0.41 g, 50%). 

NMR (CDCI3, 600 MHz) 6 ppm 8.40 (d, 7=2.9 Hz, 1 H), 7.86 (d, J=AA Hz, 1 H), 3.97 
(s, 3 H), 2.53 (s, 3 H); MS (ESI) m/z 227 (M+1). 

Example 1 (c) 4-(l,2'Dimethyl-lH'imidazol-5'yl)-5iftuoro-N-[3-rnethoxy-5- 
(tr^Moromethyl)phenyl]pyrimidin-2-canine 



The title compound was prepared in accordance with the general method C using 2-chloro- 
4-(l,2-dimethyH^~imidazol-5-yl)-5-fluoropyrimidine (50 mg, 0.221 mmol, obtained from 
Example 1(b)) and 3-methoxy-5-(tri£luoromethyl)amline (46 mg, 0.243 mmol) to give the 
title compound (21 mg, 25%). 




/ 
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NMR (CDCU) 5 ppm 8.39-8.18 (m, 1 H), 7.75 (d, J^3 Hz, 1 H), 7.46 (s, 1 H), 7.30 (s, 
1 H), 7.14 (s, 1 IT), 6,81 (s, 1 H), 4.00-3.89 (m, 3 H), 3.85 (s, 3 H), 2.49 (s, 3 H); 
^^F NMR (376 MHz, CDCI3) 5 ppm -63.16 (s, 3 F), -144.69 (t, 1 F); MS (ESI) m/z 382 
(M+1). 



Example 2 

AK3,5-DichIorophenyO-4-(l,2-dimelliyl-liJ-imidazol^^^ 




The title compound was prepared in accordance with the general method C using 2-chloro- 
4-(l,2-dimethyl-li/-imidazol-5-yl)-5-fluoropyrimidine (obtained from Example 1(b)) (50 
mg, 0.221 mmol) and 3,5-dichloroaniline (39 mg, 0.243 mmol) to give the title compound 
(15 mg, 19%). 

^H NMR (DMSO-C/5) 5 ppm 10.12 (s, 1 H), 8.74 (d, J=2.8 Hz, 1 H), 7.96 (d, J=2.8 Hz, 1 
H), 7.79 (d, /=2.0 Hz, 1 H), 7.72-7.55 (m, 1 H), 7.16 (t, J=1.8 Hz, 1 H), 4.00 (s, 3 H), 2.57 
(s, 3 H); MS (ESI) m/z 352 (M+1). 



Example 3 

(4_{[4-(l,2-Dimethyl-lZr-imidazol-5-yl)-5-fluoropyrimidm--2- 
yl]ammo}pheiiyl)(phenyl)methanone 




The title compoimd was prepared in accordaace with the general method C using 2-chloro- 
4-(l^-dimediyH/f-iinidazol-5-yl)-5-fluor«>pyrimidine (obtamed from Example 1(b)) (80 
mg, 0.354 mmol) and (4-aniinophenyl)(phenyl)methanone (84 mg, 0.424 mmol), Pd(OAc)2 
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(4.7 mg, 0.021 mmol) and Pd(f-Bu3p)2 (10.7 mg, 0.021 mmol) to give the title CQmpound 

(56 mg, 41%). 

NMR (CDCI3) 5 ppm 8.32 (s, 1 H), 8.00-7.63 (m, 7 H), 7.60-7.33 (m, 4 H), 3.96 (s, 3 
H), 2.51 (s, 3 BO; MS (ESI) m/z 388 (M+l). 

Example 4 

4-(l,2-Dimethyl-liy^4midazol-5-yl)-5-fluoro-iV-{2-methyl-4-[(4-meA^ 
yl)carbonyl]phenyl}pyriimdiii-2-ainine 

Example 4(a) 2-MethyU4-[(4'methylpiperazin-l-yl)carbonyl]cm^ 



The title compound was prepared in accordance witihi the general method A using N- 
methylpiperELzine (0.44 mL, 4.0 mmol) and 4-amdno-3-methylbenzoic acid (0.692 g, 3.8 
mmol) to give the title compound (0.421 g, 47%). 

^HNMR (CDCI3) 5 ppm 7.30 (s, 1 H), 7.21 (s, 1 H), 7.18-7.10 (m, 1 H), 4.50-3.80 (br s, 4 
H), 3.91 (s, 3 H), 3.20-2.50 (br s, 4 H), 2.77 (m, 7 H). 

Example 4(b) 4-(l,2-Dimethyl-lHAmidazol-5-yl)-5~fluoro-N-{2-methyl-4''[(4-' 
methylpiperc^m-l-yl) carbonyl]phenyl}pyrimidin-'2~amine 



The title compound was prepared in accordance with the general method C using 2-chloro- 
4-(l,2-diniethyl-lif-imidazoI-5-yl)-5-fluoropyrimidine (obtained fix>m Example 1(b)) (50 
mg, 0.221 mmol) and 2-methyl-4-[(4-methylpiperazki-l-yl)carbonyl]aniline (57 mg, 0.243 
mmol) to give the title compound (15 mg, 16%). 

NMR (CD3OD) 5 ppm 8.3 1 (d, y=3.5 Hz, 1 H), 7.70 (d, J=-S3 Hz, 1 H), 7.63 (d, ^==4.0 
Hz, 1 H), 7.35 (s, 1 H), 7.29 (dd, ^8.2, 1.9 Hz, 1 H), 3.83 (s, 3 H), 3.79-3.42 (m, 4 H), 



o 
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2.63-2.47 (m, 4 H), 2.45 (s, 3 H), 2.38 (s, 3 H), 2.35 (s, 3 H); ^^F NMR (CD3OD) 5 ppm - 
151.35 (s, 1 F); MS (ESI) m/z 424 CM+1). 



Example 5 

4-(l,2-Dimethyl-liJ4imdazol-^-yl)-5-fluororAr-{4-[(^^ 
3-nitrophenyl}pyrimid]n-2-amme 



Example 5(a) 4-[(4-Methylpiperazin-l-yl)carbonyl]-S-nitroaniline 




The title compound was prepared in accordaace with the general method A using N- 
methylpiperazme (0.44 mL, 4.0 mmol) and 4-ainino-2-mtrobenzoic acid (0.692 g, 3.8 

mmol) to give the title compound (0.531 g, 53%). 

NMR (CD3OD) 5 ppm 7.39 (d, J=23 Hz, 1 H), 7.13 (d, J=8.1 Hz, 1 H), 6.91 (dd, 
J=8.1, 2.3 Hz, 1 H), 4.16 (s, 2 H), 3.96 (s, 2 H), 3.41 (s, 2 H), 2.69 (s, 2 H), 2.59-2.48 (m, 2 
H), 2.47-2.36 (m, 3 H). 



Example 5(b) 4-(l,2''Dimethyl-lH-imidazol-5'yl)-5-fluorO'N-{4-[ (4~methylpipercain-l- 
yl)carbonyl]-3-nitrophenyl}pyrimidin'-2-amine 




The title compoimd was prepared in accordance with the general method C using 2-chloro- 
4<l,2-dimethyl-ljf?^imidazol-5-yl)-5-fluoropyrimidine (obtained from Example 1(b)) (50 

mg, 0.221 mmol) and 4-[(4-methylpiperazin-l-yl)carbonyl]-3-nitroaniline (64 mg, 0.243 
mmol, obtained from Example 5(a)) to give the title compound (21 mg, 21%). 

NMR (CD3OD) 5 ppm 8.80 (d, /=2.0 Hz, 1 H), 8.45 (d, 7=3.3 Hz, 1 H), 7.97 (dd, 
>=8.3, 2.1 Hz, 1 H). 7.66 (d, ^.0 Hz, 1 H), 7.40 (d, ^8.3 Hz, 1 H), 4.06 (s, 3 H), 3.83 (s. 
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2 H), 3.43-3.36 (m, 2 H), 2.61 (t, J=5.2 Hz, 2 H), 2.55-2.48 (s, 3 H), 2.48-2.41 (m, 2 H), 
2.37 (s, 3 H); NMR (CD3OD) § ppm -147.52 (s, 1 F); MS (ESI) m/z 455 (M+l). 

Example 6 

4-(l,2-Dimethyl-lJT4inidazol-5-yl)-5-fluoro-iV-[4-[(4-m 
2"(trifluoromethoxy)phenyl]pyiimidm-2-aiiim 

Example 6(a) 4-[ (4-Methylpiperazm-I-yl)carbonylJ-2-(trifluoromethoxy)an^ 



The title compomd was prepared in accordance with the general method A using N- 
methylpiperazine (0.44 mL, 4.0 namol) and 4-amino-3-(trifluoromethyoxy)benzoic acid 
(0.840 g, 3.8 imnol) to give the title compoimd (0.663 g, 57%). 

*H NMR (CD3OD) 5 ppm 7.33 (s, 1 H), 7.25 (dd, J=8.2, 1.9 Hz, 1 H), 6.83 (d, ^=8.2 Hz, 1 
H), 4,21 (s, 2 H), 3.96 (s, 4 H), 3.16-2.33 (m, 7 H). 

Example 6(b) 4'(l,2-DimethyUlH-imidazoU5~yl)-5ifluoro-N-[4-[(4-m^ 
yl)carbonylJ-2~(trifluoromethoj(y)pkenylJpyrimidin-2-amm^ 



using 2-cMoro-4-(l,2-dime1hyl-l^r-imidazol-5-yl)-5-fluoropyrimidine (obtained from 
Example 1(b)) (50 mg, 0.221 mmol) and4-[(4-methylpiperazin-l-yl)carbonyl]-2- 
(trifluoromethoxy)aniline (73 mg, 0.243 mmol, obtained jBrom Example 6(a)). The 
hydrochloride salt was obtained by dissolving the base product in anhydrous THF (5 mL) 
and a solution of IM HCl in ether (1 mL) was added The solvent was evaporated in vacuo 
and the residue was dried to give the title compound (21 mg, 19%). 



o 




F 




The base of the title compound was prepared in accordance with the general method C 
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^HNMR (CD3OD) 5 ppm 8.62 (s, 1 H), 8.23 (s, 1 H), 8.13 (s, 1 H), 7.57 (br s, 2 H), 4.39 
(s, 2 H), 4.09 (s, 3 H), 3.57 (s, 4 H), 3.24 (s, 2 H), 2.96 (s, 3 H), 2.76 (s, 3 H); NMR 
(CD3OD) 6 ppm -59.79 (s, 3 F). -147.62 (s, 1 F); MS (BSI) m/z 494 (M+1). 

Example 7 

S-Fluoro-JV-^4-[(4-methylpiperazin-l-yl)siilfonylIphenyl}-4- 
2jy-pyran-4-yl)-lfl^4midazol-5-yl]pyitaidin-2-aiii^ 

Example 7(a) 4~[N-AcetyUN-(tetrahydro-2H'pyt'an~4-yl)]amino~5-met}^l^^ 



5-Methyl-4-aiiimo-isoxazole (Reiter, L.A., J, Org. Chem. 1987, 52, 2714-2726) (0.68 g, 
5.1 mmol) and acetic acid (0.61 g, 10.2 mmol) were dissolved in MeOH (20 mL). 
Tetrahydro-2iy-pyran-4-one (0.76 g, 7.6 mmol) was added and the mixture was cooled to 0 
- (-5) °C and stirred for 1 h. Sodium cyanoborohydride (0.32 g, 5.1 mmol) was added to 
the reaction mixture at -5 °C, causing weak exothermic and gas evolution. The cooling 
batib was removed and the mixture was stirred at r.t. for 1 h, followed by the addition of a 
second portion of sodium cyanoborohydride (0.1 g, 1.6 mmol). After stirring for 2 h at r.t., 
the mixture was filtered and the filtrate was concentrated in vacuo. The residue was 
dissolved in toluene and re-concentrated. The residue was dissolved in THF (10 mL) and 
acetic anhydride (1.56 g, 15,3 mmol) was added. The resulting mixture was stirred 
overnight at r.t. then for 1 h at +50 °C. The volatiles were removed in vacuo and the 
residue was dissolved in toluene and concentrated in vacuo to give the title compound 
(1.36 g, 78%) as a solid. 



NMR (CDCI3) ppm 6 8.04 (s, 1 H). 4,86-4.73 (m, 1 H), 4.00-3.89 (m, 2 H), 3.52-3.42 
(m, 2 H), 2.35 (s, 3 H), 1.81 (s, 3 B), 1.70-1.57 (m, 2 H), 1.49-1.23 (m, 2 H); MS (ESI) m/z 
225 (M+l). 




N-O 
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Example 7(b) 5'Acetyl-2-methyUU(tetrahydrO'2H-pyrcm-4-yl)-lH'im 




Sodium bicarbonate(0.8 g, 9.52 rmnol) was added to a stiirefd solution of 4-[JV^acetyl-iV- 
(tetraliydro-2H-pyran-4>yl)]aiBino-5-methylisoxazole (4.8 g, 21.4 mmol, obtained from 
Example 7(a)) in EtOH (30 ml), and the mixture was hydrogenated over Pd/C (1 0%, wet 
paste, 0.10 g) at 3 bar. The reaction mixture was stirred at +50 °C for 3 h. An additional 
amount of Pd/C (10%, wet paste, 0.15 g) was added and the mixture was continued stirring 
at +50 °C for 3 h. Sodium methoxide (1 .70 g, 3 1 .46 mmol) was added and the resulting 
mixture was heated to reflux for 30 h. Ammonium chloride was added to quench the 
reaction. The mixture was filtrated through diatomaceous earth and the filtrate was 
evaporated in vacuo. The residue was diluted with saturated sodium bicarbonate (aq.) and 
extracted with EtOAc, then with CHCI3. The combined organic layers were dried (Na2S04) 
and concentrated in vacuo. The crude product was purified by flash chromatogrs^hy 
(EtOAc) to give the title compound (3.7 g, 83%) as a yellow solid. 

^HNMR (CDCI3) S 7.70 (s, 1 B), 5.40-5.30 (m, 1 H), 4.13-4.01 (m, 2 H), 3.57-3.44 (m, 2 
H), 2.57 (s, 3 H), 2.44 (s, 3 H), 2.43-2.30 (m, 2 H), 1.80-1.72 (m, 2 H). 

Example 7(c) (2E)-3-Dimethylamino-l-[2-methyl-l-(tetrahydrO'2H-pyran-4-yl^^^ 
imidazol-5-yl]prop-2-en-l'-one 




5-Acetyl-2-methyH-(tetrahydro-2i^-pyran-4-yl)-li^-imidazole (3.7 g, 17.79 mmol, 
obtained 7(b)) was dissolved in DMFDMA/DMF (1 ; 1 , 100 mL) and the mixture was 
stirred under reflux overnight After cooling to r.t the mixture was extracted with CH2CI2. 
The organic phase was dried (Na2S04), filtered and concentrated V« vacuo. The crude 
product was purified by flash chromatography (CH2Cl2/MeOH 15:1) to give the title 
compound (3.85 g, 82%) as an oil that crystallized in the refrigerator. 
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*H>JMR (CDCI3) 6 7.65 (d, 12.6 Hz, 1 H), 7.46 (s, 1 H). 5.55-5.42 (m, 2 H), 4.08 (dd, 

1 1 Hz, 4.4 Hz, 2 H), 3.52 (t, J- 1 1 Hz, 2 H), 2.99 (br s, 6 H), 2.56 (s, 3 H), 2.45-2.32 
(m, 2 H), 1.80-1.72 (m, 2 H); MS (ESI) m/z 264 (M+1). 

5 Example 7(d) (2Z)-3-DimethyIamino-2-fluoro-l'f2-methyl-l-(tetrahydro^^ 
lH''imidazol-5-yl]prop~2-en'l''One 



SelectfluOT (7.75 g, 21.87 nmiol) was added in portions to a stirred solution of (2jE5-3- 
dimethylamino-1 -[2-methyl-l -(tetraliydro-2^r-pyran-4-yl)- lIf-imidazol-5-yl]prop-2-en- 1 - 

10 one (3.85 g, 14.58 mmol, obtained from Example 7(c)) in MeOH (100 mV) at r.t. After 
stirring at r.t. for 3 h the reaction mixture was cooled in ice/acetone and fdtered. The 
filtrate was evaporated under reduced pressure and the residue was taken into CH2CI2. It 
was washed with aq. ammonia, brine, dried (NaaSO^ and concentrated in vacuo. The 
crude product was purified by flash chromatography (CH2Cl2/MeOH 15:1). The reaction 

15 was not run to completion, and the reaction was repeated again with Selectfluor (1 .5 

equiv.) followed by the same workup. The title compound (1.47 g, 36%) was obtained as a 
yellow oil. 

^H NMR (CDCI3, 300 MHz) 5 7.34 (s, 1 H), 6.84 (d, 27.9 Hz, 1 H), 5.00-4.88 (m, 1 
H), 4.04 (dd, J- 1 1.2 Hz, 4.2 Hz, 2 H), 3.46 (t, /= 11 Hz, 2 H), 3.08 (s, 6 H), 2.53 (s, 3 
20 H), 2.42-2.28 (m, 2 H), 1.84-1.75 (m, 2 H); MS (ESI) m/z 282 (M^+1). 

Example 7(e) 5'Fluoro-4'[2-methyUl'(tetrahydro-2H-pyran'4-yl)'lH-imi^ 
yljpyrmidin''2-amine 
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The title compoimd was prepared in accordance with the general method B with the 
exception fliat guanidine carbonate was used. Using (2Z)-3-dimethylamino-2-fluoro-l-[2- 
methyl-l-(tetrahydro-2//-pyran-4-yl)"l/f-imidazol-5-yl]prop-2-en-one (1.47 g, 5.22 mmol, 
obtained firom Example 7(d)) and guanidine carbonate (2.35 g, 13.06 mmol) the title 
conq)ound (1.21 g, 84%) was obtained as a soUd after purification by flash 
chromatography (CH2Cl2/MeOH 20:1). 

MMR (CDCI3, 300 MHz) 6 8.17 (d, J= 3.3 Hz, 1 H), 7.59 (4 ^= 3.9 Hz, 1 H), 
5.27-5.13 (m, 1 H), 4.93 (br s, 2 H), 4.13 (dd, J= 11.5 Hz, 4.3 Hz, 2 H), 3.48 (t, J= 11 Hz, 
2 H), 2.62 (s, 3 H), 2.58-2.40 (m, 2 H), 1.95-1.84 (m, 2 H); MS (ESI) m/z 278 (M+1). 

Example 7(f) 5-Muoro-N-{4-[(4-metl^lpiperazin-l-yl)sulfonyl]phen^^ 
(tetrahydto-2H-pyran'4-yl)-lH-imUiazol-5~yl]pyrim 



The title compound was prepared in accordance with the general method D, with the 
exception that the base of the product was purified by flash chromatography 
(CHCb/MeOH^NHs aq. 200:10:1) before ptmfication by preparative HPLC. Using 5- 
fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH^imidazol-5-yl]pyrimidin-2-anm 
(0.075 g, 0.27 mmol, obtained firom Example 7(e)), l-(4-bromo-benzenesulfonyl)-4- 
methylpiperazine (described in WO 2003004472) (0.108 g, 0.338 mmol), sodium tert- 
butoxide (0.036 g, 0.38 mmol), Pd(OAc)2 (0.012 g, 0.054 mmol) and Pd(?-Bu3P)2 (0.14 g, 
0,027 mmol), the title compound (0.018 g, 11%) was obtained as a yellow solid. 
^H NMR (DMSO-£/5, 300 MHz) 5 10.64 (br s, 1 H), 10.43 (s, 1 H), 8.90 (s, 1 H), 8.07 (s, 1 
H), 7.96 (d, J= 8.4 Hz, 2 H), 7.70 (d, 8.4 Hz, 2 H), 5.03-4.93 (m, 1 H), 3.90-3.70 (m, 
4 H), 3.36-3.15 (m, 4 H), 2.81 (s, 3 H), 2.74 (s, 3 H), 2.25-2.15 (m, 2 H), 2.00-1.92 (m, 2 
H); MS (ESI) m/z 516 (M+1). 
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Example 8 

5-Fluoro-iV-{4-[(4-methylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l--(tetrahydro- 
2J7-pyran-4-yl)-10^imidazol-5-yl]pyrimiditt-2-ainm hydrochloride 




The title compound was prepared in accordance with the general method D, with the 
exception that the base of the product was purified by flash chromatography 
(CHCls/MeOH/NHs aq. 200:10:1) before purification by preparative HPLC. Using 5- 
fluoro-4-[2-methyl- 1 -(tetrahydro-2ff-pyraa-4-yl)- l/f-inudazol-5-yl]pyrijmdin-2-amine 
(obtained from Example 7(e)) (0.075 g, 0.27 mmol), l-(4-bromobenzoyl)-4- 
methylpiperazine (0.115 g, 0.405 mmol), sodium tert-butoxide (0.036 g, 0.38 mmol), 
Pd(OAc)2 (0.012 g, 0.054 mmol) atid Pd(r-Bu3P)2 (0. 14 g, 0.027 mmol), the base of title 
cdmpound (0.023 g, 18%) was obtained. The hydrochloride of the title compound was 
prepared in accordance with the general method D. 

NMR (DMSO-d^, 300 MHz) 6 1 L02 (br s, 1 H), 10.14 (s, 1 H), 8.86 (s, 1 H), 8.12 (s, 1 
H), 7.72 (d, J= 8.1 Hz, 2 H), 7.41 (d, /= 8.1 Hz, 2 H), 5.03-4.93 (m, 1 H), 4.25-4.05 (m, 
4 H), 3.45-3.35 (m, 4 H), 3.23-3.00 (m, 4 H), 2.83 (s, 3 H), 2.78 (s, 3 H), 2.20-2.10 (m, 2 
H), 1.98-1.90 (m, 2 H); MS (ESI) /n/z 480 (M+1). 



Example 9 

5-Fluoro-iV-{3-naethoxy-4-[(4-methylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l- 
(tetrahydro-2i&pyran-4-yl)-lfl'-imidazol-5-yl]pyrimidin-^ 

Exan^le 9(a) l-(4-Chloro-2-methoxybemoyl)-4-methylpiper€sine 




Thionyl chloride (5 noL) was added to 4-chloro-2-methoxybenzoic acid (0.501 g, 2.68 
mmol). After addition of 1 drop of anhydrous DMF, the reaction mixture was refluxed for 
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30 minutes under an atmosphere of nitrogen. The solvent was evaporated in vacuo and the 
residue was dissolved in CH2CI2 (until a clear solution was obtained). JV-Methylpiperazane 
(0.31 mL, 2.81 mmol)) was added dropwise followed by addition of triethylamine (0.39 
mL, 2.81 mmol). The reaction mixture was stirred at r.t for 15 minutes before it was 
diluted with CH2a2, washed with saturated NaHCOs (aq.). water, dried (Na2S04), filtered 
and concentrated in vacuo to give the title compound in quantitative yield. The isolated 
material was used in the next step without further purification. 

*H mAR (DMSO-ds) 5 ppm 7.18 (d, J-8.0 Hz, 1 H), 7.17 (d, ^=2.0 Hz, 1 H), 7.05 (dd, 
J=8.0, 1.8 Hz, 1 H), 3.81 (s, 3 H), 3.67-3.51 (m, 2 H), 3.14-3.04 (m, 2 H), 2.38-2.27 (m, 2 
H), 2.27-2.19 (m, 2 H), 2.18 (s, 3 H). 

Example 9(b) 5-Fluoro-N-{3-methoxy~4-[ f4-metkylpiperazm-l-ylJcarbonylJpherryI}--4-f2- 
fnethyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimi^^^ 



The title compound was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 
(CHaCli/MeOH/NHs aq. 200:10:1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2i?-pyran-4- 
yl)-lH-imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (0.075 g, 0.27 
mmol), l-(4-chloro-2-methoxybenzoyl)-4-methylpiperazine (0.065 g, 0.24 mmol, obtained 
from Example 9(a)), CS2CO3 (176 mg, 0.54 mmol), Pd2(dba)3 (12 mg, 0.013 mmol) and X- 
Phos (13 mg, 0.027 mmol), the base of the title compound (105 mg, 67%) was obtained as 
a white solid. The hydrochloride of the title compound was prepared in accordance with 
the general method D. 



^HNMR(DMSO-*, 300 MHz) 5 11.45 (brs, 1 H), 10.08 (s, 1 H), 8.85 (s, 1 H), 8.13 (s, 1 
H), 7.43 (d, J= 7.8 Hz, 1 H), 7.35 (s, 1 H), 7.18 (d, 7- 7.8 Hz, 1 B), 5.03-4.93 (m, 1 H), 

4.75-4.50 (m, 3 H), 3.90-3.78 (m, 4 H), 3.52-3.39 (m, 4 H), 3.27-3.12 (m, 4 H), 2.85 (s, 3 
H), 2.77 (s, 3 H), 2.20-2.10 (m, 2 H), 1.98-1.90 (m, 2 H); MS (ESI) m/z 510 (M+1). 
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Example 10 

5-Fluoro-A?^[4-[(4-methylpiperazin-l-yl)carbonyl]-3-(methylsulfonyl)pheny 

methyl-l-(tetrahydro-ZGr-pyran-4-yl)-lJy-mudazol-5-yy 

hydrochloride 



Thionyl chloride (5 mL) was added to 4-bromo-2-(methylsulfonyl)benzoic acid (0.50 g, 
1 .67 mmol). After addition of 1 drop of anhydrous DMF, the reaction mixture was refluxed 
for 30 minutes under an atmosphere of nitrogen. The solvent was evaporated in vacuo and 
the residue was dissolved in CH2CI2 (until a clear solution was obtained). N- 
Methylpiperazine (0.195 mL, 1.75 mmol) was added dropwise followed by addition of 
tdethylamine (0.243 mL, 1.75 mmol). The reaction mixture was stirred at r.t. for 15 
minutes before it was diluted with CH2CI2, washed with saturated NaHCOs (aq.), water, 
dried (Na2S04), filtered and concentrated in vacuo to give the title compound in 
quantitative yield. The isolated material was used in the next step without further 
purification. 

*H NMR (pMSO-ds, Signals corresponding to 3 protons were overlapping with the 
solvents) S ppm 8.06 (d, J^2.0 Hz, 1 H), 8.01 (d4 ^^8.3, 2.0 Hz, 1 H), 7.46 (d, Je=8.0 Hz, 1 
H), 3.65-3.53 (m, 2 H), 3.19-3.00 (m, 2 H), 2.43-2.33 (m, 2 H), 2.33-2.21 (m, 2 H), 2.19 (s, 
3 H); MS (ESI) m/z 361, 363 (M+l). 

Example 10(b) 5'MuorO'N~[4-[(4-methylpiperazin-l-yl)carbonylJ'3- 
(methylsulfofiyl)phenyl]-4-[2-methyl-l'(tetrahydrO'2H^ 
yljpyrimidin-2^amine hydrochloride 



Example 10(a) 



l~[4~Bromo~2-(methylsulfonyl)bemoylJ'4'-7nethylpiperazine 
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The title compound was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 
(CHCls/MeOH/NHs aq. 200:10:1). Using 5-fluoro~4-[2-methyl-l-(tetrahydro-2i?-pyran-4- 
yl)-l//-imidazol-5-yl]pyrimidin-2-aiiiine (obtained from Example 7(e)) (67 mg, 0.242 
mmol), l-.[4-bromo-2-(methylsulfonyl)benzoyl]-4-methylpiperazine (70 mg, 0.194 mmol, 
obtained from 10(a)), CS2CO3 (71 mg, 0.22 mmol), Pd2(dba)3 (1 1 mg, 0.012 mmol) and X- 
Phos (10 mg, 0.021 mmol), tiie base of the title cornpoimd (0.100 g, 92%) was obtained as 
a solid. The hydrochloride of the title compound was prepared in accordance with the 
general method D. 

NMR (DMSO- de, 300 MHz) 5 1 1.15 (br s, 1 H), 10.41 (s, 1 H), 8.91 (s, 1 H), 8.30-8,25 
(m, 1 H), 8.20-8.11 (m, 2 H), 7.55-7.49 (m, 1 H), 5.01-4.88 (m, 1 H), 4.70-^.50 (m, 1 H), 
3.95-3.62 (m, 6 H), 3.59-3.44 (m, 2 H), 3.40-3.08 (m, 7 H), 2.84 (s, 3 H), 2.81-2.75 (m, 3 
H), 2.23-2.11 (m, 2 H), 2.01-1.94 (m, 2 H); MS (ESI) m/z 558 (M+1). 

Example 11 

5-Fluoro-JV-[4-[(4-methylpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)ph^ 
methyl~l-(tetrahydro-2H-pyran-4-yl)-lir4midazol-5-yl]pyrimidm-2-ai^ 
hydrochloride 




The title compound was prepared in accordance with the general method E, with the 
exception that the base of the title product was purified by flash chromatography 
(CH2Cl2/MeOH 20: 1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2iy-pyran-4-yl)-lif- 
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iinidazol-5-yl]pyriimdin-2-anmie (obtained from Example 7(e)) (32 mg, 0.116 mmol), 1- 
(4-bromo-2-1rifluoromethoxy-benzenesulfonyl)-4-mefhyI-piperazme (described in WO 
2003004472) (0.042 g, 0.104 mmol), CS2CO3 (38 mg, 0.12 mmol), Pd2(dba)3 (6 mg, 0.006 
mmol) and X-Phos (5 mg, 0.01 1 mmol), the base of tbe title compound (38 mg, 61%) was 
obtained as a solid. The hydrochloride of the title compound was prepared in accordance 
with the general method D. 

*HNMR (DMSO-C/&300 MHz) 5 11.31 (br s, 1 H), 10.70 (s, 1 H), 8.96 (s, 1 H), 8.10 (s, 2 
H), 7.96 (d, J= 9.0 Hz, 1 H), 7.84 (d, J= 9.0 Hz, 1 H), 5.00-4.85 (m, 1 H), 3.93-3.83 (m, 
2 H), 3.79-3.69 (m, 2 H), 3.48-3.39 (m, 2 H), 3.36-3.25 (m, 2 H), 3.18-2.98 (m, 4 H), 
2.84 (s, 3 H), 2.74 (s, 3 H), 2.20-2.10 (m, 2 H), 2.00-1.92 (m, 2 H); MS (ESI) m/z 600 



Example 12 

5-Fluoro-4-[2-methyl-l-(tetrahydro-2Jy-pyran-4-yI)-lir-imidazol-5-yl]-JV-[4- 
(pyiTotidm-l"ylsulfonyl)phenyl]pyi1midjua-2-aminehydrocM^ 



The title compound was prepared in accordance with the general method E, with the 
exception that the base of the title product was purified by flash chromatography 
(CHaClz/MeOH 30:1). Using 5-fluoro-4-[2-methyH-(tetrahydro-2H-pyran-4-yl)-li?- 
iniidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1- 
(4-bromo-benzenesulfonyl)-pyrrohdine (33 mg, 0.113 mmol), CS2CO3 (41 mg, 0.13 
mmol), Pd2(dba)3 (6 mg, 0.007 mmol) and X-Phos (6 mg, 0.012 mmol), the base of the title 
compound (54 mg, 98%) was obtained as a solid. The hydrochloride of the title compound 
was prepared in accordance with the general method D. 

^HNMR (DMSO-*, 300 MHz) 5 10.37 (s, 1 H), 8.89 (s, 1 H), 8.32 (s, 1 H), 8.10 (s, 1 H), 
7.89 (d, J= 8.4 Hz, 2 H), 7.72 (d, 8.4 Hz, 2 H), 5.03-4.93 (m, 1 H), 3.87-3.78 (m, 2 
H), 3.29-3.07 (m, 6 H), 2.83 (s, 3 H), 2.22-2,12 (m, 2 H), 2.00-1.92 (m, 2 H), 2.64 (s, 4 H); 



(M+1). 
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MS (ESI) m/z487 (M[+l). 
Example 13 

5-Fluoro-4-[2-methyl-lKtetrahydro-2jff-pyran-4-yi)-lH4midazol-5-yl]-^^ 
(morphoUn-4-yUulfonyl)phenyl]pyrmudin-2-aminehydrocMor^^ 



The title compoimd was prepared in accordance with the general method E, witii the 
exception that the base of the title product was purified by flash chromatography 
(CH2Cl2/MeOH 30:1). Using 5-flnoro-4-[2-methyl-l-(tetrahydio-2H-pyran-4-yl)-liy- 
iniidazol-5-yl]pyrimidin-2-ai3aine (obtained firom Example 7(e)) (30 mg, 0.108 mmol), 4- 
(4-bromo-benzenesulfonyl)-morpholine (0.032 g, 0.103 mmol), CS2CO3 (38 mg, 0.116 
mmol), Pd2(dba)3 (6 mg, 0.006 mmol) and X-Phos (5 mg, 0.01 1 mmol), the base of the title 
coiDtiponnd (52 mg, quantitative yield) was obtained as a solid. The hydrochloride of die 
title compound was prepared in accordance with the general method D. 

NMR (DMSO-£?5, 300 MHz) 5 10.41 (s, 1 H), 8.90 (s, 1 H), 8.10 (s, 1 H), 7.92 (d, J= 
8.4 Hz, 2 H), 7.65 (d, J= 8.4 Hz, 2 H), 5.03-4.91 (m, 1 H), 3.88-3.78 (m, 2 H), 3.62 (s, 4 
H), 3.29-3.14 (m, 2 H), 2.85-2.81 (m, 7 H), 2.23-2.12 (m, 2 H), 2.00-1.92 (m, 2 H); 
MS (ESI) m/z 503 (M+1). 

Example 14 

[4.<{5-Muoro-4-[2-methyl-l-(tetrahydro-2fl^pyran-4-yI)-l&im 
2-yl}amiiio)phenyl](pyridin-2-yl)methanone hydrochloride 
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The title compomid was prepared in accordance with the general method E, with the 
exception that the base of the title product was pirrified by flash chromatography 
(CH2Cl2/MeOH 30:1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2i/-pyran-4-yI)-li?- 
imidazol-5-yl]pyrimidin-2-aniine (obtained from Example 7(e)) (35 mg, 0.126 mmol), (4- 
bromophenyl)(pyridin-2-yl)methanone (Bruce R.B. et al., J. Med. Chem, 1968, 11, 1031- 
1034) (32 mg, 0.103 mmol), CsiCOj (44 mg, 0.13 mmol), Pd2(dba)3 (6 mg, 0.007 mmol) 
and X-Phos (6 mg, 0.013 mmol), the base of the title compomid (53 mg, 96%) was given 
as a solid. The hydrochloride of the title compound was prepared in accordance with the 
general method D. 

^H^IMR{DMSO-^ftf, 300 MHz) 5 10.40(8, 1 H), 8.90(s, 1 H), 8.73-8.68 (m, 1 H), 8.14(s, 
1 H), 8.10-7.89 (m, 4 H), 7.82 (d, J= 8.4 Hz, 2 H), 7.69-7.63 (m, 1 H), 5.07-4.94 (m, 1 H), 
3.88-3.80 (m, 2 H), 3.26-3.14 (m, 2 H), 2.85 (s, 3 H), 2.22-2.11 (m, 2 H), 2.01-1.93 (m, 2 
H); MS (ESI) m/z 459 (M+1). 

Example 15 

5-iauoro-4-[2-methyI-l-(tetrahydro-2iy-pyran-4-yl)-lJr4midazol-5-yl]-iV^ 
(morpholm-4-yLnaethyl)phenyl]pyrmddin-2-aminehydrocWoride 



The title compoimd was prepared in accordance with the general method E, with the 
exception that the reaction was heated to +100 °C for an additional 20 h, and the base of 
the product was purified by flash chromatography (CH2Cl2/MeOH 15:1). Using 5-fluaro-4- 
[2-methyl-l-(tetrahy(ko-2iy-pyran-4-yl)-lH-inudazol-5-yl]pyrimidin-2-amm 
from Example 7(e)) (35 mg, 0.126 mmol), 4-(4-bromobenzyl)-morpholine (0.031 g, 0.120 
mmol), CS2CO3 (44 mg, 0.13 mmol), Pd2(dba)3 (6 mg, 0.007 mmol) and X-Phos (6 mg, 
0.013 mmol), the base of the title compound (28 mg, 49%) was obtained as a solid. The 
hydrochloride of the title compound was prepared in accordance with the general method 
D. 
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NMR (DMSO-t/ft 300 MHz) 5 1 1.48 (hr s, 1 H), 10.07 (s, 1 H), 8.83 (s, 1 H), 8.09 (s, 1 
H), 7.69 (d, J= 8.3 Hz, 2 H), 7.54 (d, J= 8.3 Hz, 2 H), 5.03-4.91 (m, 1 H), 4.25 (s, 2 H), 
3.96-3.76 (m, 6 H), 3.25-3.12 (m, 4 H), 3.10-2.97 (m, 2 H), 2.83 (s, 3 H), 2.22-2.11 (m, 2 
H), 2.00-1.90 (m, 2 H); MS (ESI) m/z 453 (M+1). 

Example 16 

5-Fluoro-4-[2-methyl-lKtetrahydro-2£r-pyran-4-yl)-1^4midazol-5-yl]-^^ 
(piperidin-l-ylcarbonyl)phenyl]pyriiiiidin-2-amine hydrochloric 



The title compouad was prepared in accordance with the general method E, with the 
exception that the base of the title compound was purified by flash chromatography 
(CH2Cl2/MeOH 25:1). Using 5-fluoro~4-[2-methyl-l-(tetrahydro-2ff-pyran-4-yl)-l//- 
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1- 
(4-bromobenzoyl)piperiduie (0.042 g, 0.157 mmol), CS2CO3 (46 mg, 0.14 mmol), 
Pd2{dba)3 (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), tbe base of the title 
compound (52 mg, 89%) was obtained as a solid. The hydrochloride of Ihe title compound 
was prepared in accordance with the general method D. 

NMR (DMSO-c/tf, 300 MHz) 6 10.05 (s, 1 H), 8.83 (s, 1 H), 8.08 (s, 1 H), 7.66 (d, J= 
8.4 Hz, 2 H), 7.3 1 (d, ^ = 8.4 Hz, 2 H), 5.05-^.94 (m, 1 H), 3.85-3.77 (m, 2 H), 3.50-3.32 
(m, 4 H), 3.21-3.09 (m, 2 H), 2.82 (s, 3 H), 2.19-2.10 (m, 2 H), 1.96-1.88 (m, 2 H), 1.63- 
1.58 (m, 2 H), 1.54-1.42 (m, 4 H); MS (ESI) m/z 465 (M+1). 

Example 17 

4-(l-Cyclohexyl-2-methyl-lJ?-imidazol-5-yl)-S-fluoro-iV^{4-[(4-methyI^^ 
yl)carbonyllphenyl}pyrimidm-2-amine hydrochloride 
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Example 17(a) 



4-(N-Acetyl-N-cyclohexyl)amino--5'metkylisoxazole 



oKO 

N-O 



The title compound was prepared in accordance witii the general method of Example 7 (a), 
with the exception that the product was purified by flash chromatography (heptane/EtOAc 
1:1). Using 5-methyl-4-amino-isoxazoIe (Reiter, L.A, J. Org. Chem. 1987, 52, 2714-2726) 
(2.5 g, 25.48 mmol) and cyclohexanone (2.74 g, 28 mmol), the title conq)oimd was 
obtained (4.35 g, 77 %) as a solid. 
MS (ESI)m/z223(M+l). 

Example 17(b) 5-AcetyUl-cyclohexyU2-methyl'lH-imidazole 



The title conq)ound was prepared in accordance with the general method of Example 7(b), 
with the exception that the product was purified by flash chromatography (CH2Cl2/MeOH, 
20:1). Using 4-(iV-acetyl-iV-cyclohexyl)amino-5-methylisoxazole (4.35 g, 19.6 mmol, 
obtained from Example 17(a)) the title compound was obtained (1.2 g, 30%) as a yellow 
oil. 

MS (ESI) m/z 207 (M+1). 

Example 1 7(c) (2E)'3-Dimethylamino-l-(l-cyclohexyl-2-methyl-lH-imUazol-5-yl)pr^^ 
en-l-one 



The title compound was prepared in accordance with the general method of Example 7 (c), 
with the exception that the product was purified by flash chromatography (CH2Cl2/MeOH, 
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25:1). Usmg 5-acetyl-l-cyclohexyl-2-mefhyl-lH-imidazole (1.2 g, 5.80 mmol, obtained 
from 170)) tlie title compound was obtained (1.4 g, 93%) as an oil that solidified upon 

standing. 

NMR (CDCI3, 300 MHz) 6 7.62 (d, J= 12.6 Hz, 1 H), 7.43 (s, 1 H), 5.50 (d, 12.6 
Hz, 1 H), 5.04-4.90 (m, 1 H), 2.97 (br. s, 6 H), 2.50 (s, 3 H), 2.17-2.02 (m, 2 H), 1.89-1.81 
(m, 4 H), 1.72-1.64 (m, 1 H), 1.48-1.19 (m, 3 H); MS (ESI) /w/z 262 (M+1). 



Example 1 7(d) (2Z)~3-Dimethylamino-2ifluoro-l-(l-cyclohexyU2-methyl'-lH-- 
imidazol-5-yl)prop-2-en-'l-one 




The title compound was prepared according to the general method of Example 7 (d) with 
the following modification. The reaction was repeated two times (first with 1.5 equiv. of 
Selectfluor and then with 0.7 equiv.) in order to get full conversion of the starting material. 
The product was purified by flash chromatography (CH2Cl2/MeOH, 30:1 then 20:1) after 
every treatment with Selectfluor. Starting from (2jB)-3-dimethylamino-l-(l-cyclohexyl-2- 
methyl-l^f-imidazol-5-yl)prop-2-en-l-one (1.39 g, 5.32 mmol, obtained from Exan^le 
17(c)) the title compound was obtained (0.42 g, 28%). 
MS (ESI) m/z 280 (M+1). 



Example 1 7(e) 4'(l-Cyclohexyl~2~methyl-lHHmidazol-5-yl)-5-fluoropyrimidin-2-' 
amine 




The title compound was prepared in accordance with the general metiiod B with the 
exception that guanidine carbonate was used. Using (2Z)-3-dimethylamino-2-fluoro-l-(l- 
cyclohexyl-2-metiiyl-liy-imidazol-5-yl)rop-2-en-one (0.42 g, 1.50 mmol, obtained from 
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Example 17(d)) and guanidine carbonate (0.68 g, 3.76 nimol) tiie title compound (0.35 g, 

85%) was obtained as a white solid- 

NMR (CDCI3, 300 MHz) 8 8.15 (d, J= 33 Hz, 1 H), 7.53 (d, /= 3.9 Hz, 1 H), 4.97- 
4.81 (m, 3 H), 2.60 (s, 3 H), 2.10-1.91 (m, 6 H), 1.79-1.71 (m, 1 H), 1.43-1.19 (m, 3 H); 
MS (ESI) zn/z 276 (M+1). 

Example 1 7(f) 4'(UCyclohexyU2-methylAHAmidazoU5-yl)-5~fluoro-N-^^^ 
methylpiperazin-l-yl)carbonyl]phmyl}pyrimidi^^ 



The title compound was prepared in accordance with the general method D, wilii the 
exception that the base of the product was purified by flash chromatography 
(CH2Cl2/MeOH gradient; 20:1 to 10:1) before purification by preparative HPLC. Using 4- 
(l-cyclohexyl-2-melhyl-l^r-imidazol-5-yl)-5-fluaropyrimidin-2-am^ (0.075 g, 0.270 
mmol, obtained from Example 17(e)), l-(4-bromobenzoyl)-4-methylpiperazine (0.115 g, 
0.405 mmol), sodium tert-butoxide (0.036 g, 0.38 mmol), Pd(OAc)2 (0.012 g, 0.054 mmol)' 
and Pd(^Bu3p)2 (0.14 g, 0.027 mmol), the base of the title compound (0.040 g, 31%) was 
obtained. The hydrochloride of the title con:^ouud was prepared in accordance with the 
general melhod D. 

'HNMR (DMSO-£/5. 300 MHz) 5 11,34 (br s, 1 H), 10.18 (s, 1 H), 8.85 (s, 1 H), 8.11 (s, 1 
H), 7.73 (d, y = 8.4 Hz, 2 H), 7.41 (d, /= 8.4 Hz, 2 H), 4.68-4.58 (m, 1 H), 4.20-3.90 (m, 
4 H), 3.13~-2.97 (m, 2 H), 2.83 (s, 3 H), 2.76 (s, 3 H), 2.00-1.90 (m, 4 H), L69-1.57 (m, 2 
H), 1.55-1.45 (m, 1 H), 1.20-1.00 (m, 3 H); MS (ESI) wi/fe 478 CVI+1). 

Example 18 

4-(l-CyclohexyI-2-methyl-ljfir-imidazol-5-yl)-5-fluoro-A^-{4-[(4-methylpiperazm-^^ 
yI)8ii]fonyl]phenyI}pyriniidui-2-amuie hydrochloride 
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The title compound was prepared in accordance with the general method D, with the 
exception that the base of the product was purified by flash chromatography 
(CHzCla/MeOH/NHa aq. 200: 10:1) before purification by preparative HPLC. Using 4-(l- 
cyclohexyl-2-methyl-li/-imidazol-5-yl)-5-fluoropyrimidin-2-amine (obtained firom 
Example 17(e)) (0.075 g, 0.270 mmol), l-(4-bromo-benzenesuifonyl)-4-methylpiperazine 
(described m WO 2003004472) (0.105 g, 0.320 nmiol), sodium tert-butoxide (0.036 g, 
0.38 mmol), Pd(OAc)2 (0.012 g, 0.054 mmol) and Pd(^Bu3P)2 (0.14 g, 0.027 mmol), the 
base of the title compound (0.018 g, 14%) was obtained. The hydrochloride of the title 
compound was prepared in accordance with the general method D. 

^HMMR (DMSO~^& 300 MHz) 6 10.88 (br s, 1 H), 10.48 (s, 1 H), 8.90 (s, 1 H), 8.10 (s, 1 
H), 7.96 (d, y = 8.1 Hz, 2 H), 7.68 (d, J= 8.1 Hz, 2 H), 4.69-4.59 (m, 1 H), 3.76-3.66 (m, 
2 H), 3.19-3.05 (m, 2 H), 2.82 (s, 3 H), 2.73 (s, 3 H), 2.02-1.85 (m, 4 H), 1.70-1.60 (m, 2 
H), 1.55-1.48 (m, 1 H), 1.25-1.02 (m, 3 H); MS (ESI) m/z 514 (M+1). 

Example 19 

5-Fluoro-4-[2-methyl-Hl-methylpiperidin-4-yl)-lJy-imi^ 
methylpiperazin-l-yl)carbonyl]phenyl}pyrimidin-2-aiiiinehy^ 

Example 19(a) 5-Acetyl-2-methyl-l-(l-methylpiperidin'4-yiyiH-imidazole 



The intermediate acetamide (iV-(l-aminopiperidin-4~yl)-7V-isoxazol-4-ylacetamide) was 
prepared in accordance with the general method of Example 7(a) starting from 5-methyl-4- 
amino-isoxazole (Reiter, L.A, J. Org, Chem., 1987, 52, 2714-2726) (0.61 g, 10.2 mmol). 
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iV-methylpiperidine-4-one (0.63 g, 5.6 nimol) &n.d sodiirai cyanoborohydride (0.32 g, 5.1 
nrniol + 0.1 g, 1.6 mmol). The title compound was prepared in accordance with the general 
method of Example 7(b) using the crude intermediate acetamide (iV-(l-aminopiperidin-4- 
yl)-iV-isoxazol-4-ylacetamide) to give the title compomid (0.40 g, 45%) after purification 
by flash chromatography (CH2Cl2/MeOH/NH3 aq. 150:10:1). 

NMR (CDCI3, 300 MHz) 5 7.85 (s, 1 H), 5.28-5.16 (m, 1 H), 3.02-2.92 (m, 2 H), 2.56 
(s, 3 H), 2.43 (s, 3 H), 2.40-2.24 (m, 5 H), 2.19-2.06 (m, 2 H), 1.86-1.76 (m, 2 H); 
MS(ESI)/n/z222aV[+l). 

Example 19(b) (2E)-3-Dimet}TylamiiW'2'[2-methyl-l-(l'methyl^^ 
imidazoUS-ylJprop-l-en-l-one 



The title compound was prepared in accordance with the general method of Example 7(c), 
using 5-acetyl-2-methyl-l-(l-methylpiperidin-4-yl)-lJy-iimdazole (2.1 g, 9.50 mmol, 
obtained from Example 19(a)). After purification by flash chromatography 
(CH2Cl2/MeOH/NH3 aq. gradient; 200: 10: 1 to 200: 1 5: 1 .5) the title compound was obtained 
(1.92 g, 73%) as a yellow oil that solidified upon standing. 

^HNMR (CDCI3, 300 MHz) 5 7.63 (d, J= 12.3 Hz, 1 H), 7.43 (s, 1 H), 5.48 (d, 12.3 
Hz, 1 H), 5.30-5.18 (m, 1 H), 3.12-2.85 (m, 8 H), 2.54 (s, 3 H), 2.40-2.30 (m, 2 H), 2,29 
(s, 3 H), 2.17-2.07 (m, 2 H), 1.88-1.80 (m, 2 H); MS (ESI) m/z211 (M+1). 

Example 19(c) (2Z)-3-Dimeikylammo-2-fluoro-l-[2-methyl-l-(l'methylpiperidM 
yI)-lH-imidazoI-5'-ylJprop-'2-en-'l'One 
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Selectfluor (2.50 g, 6.95 mmol) was added in portions over 5 mumtes to a stirred solution 

of (2£)-3-dimethylamino- 1 -[2-methyl- 1 -( 1 -methyipiperidiii-4-yl)- li7-iinidazol-5-yl]prop- 
2~en-l-one (L92 g, 6.95 mmol) in MeOH (30 mL) at 0 °C. After stirring for 90 minutes at 
r.t. more Selectfluor (1.25 g, 3.5 mmol) was added and the mixture was stirred for 2 h. 
When the reaction was complete it was concentrated in vacuo, diluted with NH3 (3%, aq., 
50 mL) and extracted with CHCI3 (3x50mL, contained 5% MeOH). The combined organic 
phases were dried (Na2S04), filtered and concentrated in vacuo. The crude product was 
purified by flash chromatography (CHaCla/MeOH/NHs aq. 200:10:1), to give the title 
compound (0.68 g, 33%) as an oil. 

*H NMR (CDCI3, 300 MHz) 5 7.35 (s, 1 H), 6.85 (d, J= 27.3Hz, 1 H), 4.82-4.70 (m, 1 H), 
3.09 (s, 6 H), 3.02-2.92 (m, 2 H), 2.55 (s, 3 H), 2.40-2.25 (m, 5 H), 2.16-2.05 (m, 2 H), 
1.91-1.83 (m, 2 H); MS (ESI) m/z 295 (M+1). 

Example 19(d) 5-Fluoro-4-f2-metfyI-l-(2~metfylpqjerUm-^-yI)-IH-imidazol-5- 
yl]pyrimidin-2-amine 



The title compound was prepared in accordance with the general method B with the 
exception that guanidine carbonate was used. Using (2Z)-3-dimethylamino-2-fluoro-l-[2- 
methyl-l-(l-methylpiperidin-4-yl)-lii/"-imidazol-5-yl]prop-2-en-l-one (0.68 g, 2.31 mmol, 
obtained &om Example 19(c)) and guanidine carbonate (1.05 g, 5.78 mmol) the title 
compound was obtained (0.372 g, 55 %) as a white solid after purification by flash 
chromatography (CHaCla/MeOH^s aq. gradient; 200:10:1 to 100:10:1). 
'H NMR (CDCI3, 300 MHz) 6 8.15 (d, 3 Hz, 1 H), 7.56 (d, J= 3.6 Hz, 1 H), 5.03-2.90 
(m, 3 H), 3.05-2,95 (m, 2 H), 2.62 (s, 3 H). 2.52-2.35 (m, 2 H), 2.32 (s, 3 H), 2.12-2.00 (m, 
2 H), 1.99-1.90 (m, 2 H); MS (ESI) m/z 291 (M+1). 

Example 19(e) 5-Fluoro-4'[2-metJ^l'l-(l-methylpipendm'4-yl)-lHA^ 
;^^{4-[(4-methylpiperazin-I-yl)carbonyl]phenyl}pyrimid^ 
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H 



The title compound was prepared in accordance with the general method D, with the 

exception that the base of the product was purified by flash chromatography 
(CH2Cl2/MeOH/NH3 aq., 500:30:3) before purification by preparative HPLC. Using 5- 
fLuoro-4-[2-methyl-l -(l-methylpiperidin-4-yI)- lif-imidazol-5-yl]pyrimidin-2-amine (0.075 
g, 0.256 namol, obtained from Example 19(d)), l-(4-bromobenzoyl)-4-methylpiperazme 
(0.087 g, 0.307 mmol), sodium tert-butoxide (0.036 g, 0.38 mmoi), Pd(OAc)2 (0.012 g, 
0.054 mmol) and Pd(?-Bu3p)2 (0.14 g, 0.027 mmol), the base of the title compound was 
obtained (0.027 g, 21%). The hydrochloride of the title compound was prepared ui 
accordance with the general method D. 

^HNMR (DMSO-de, 300 MHz) 5 11.31 (br s, 1 H), 10J22 (s, 1 H), 8.85 (s, 1 H), 8.16 (s, 1 

H), 7.81 (d, 8.1 Hz, 2 H), 7.43 (d, J= 8.1 Hz, 2 H), 5.14-5.02 (m, 1 H), 3.50-3.35 (m, 4 
H), 3.1 1-2.97 (m, 2 H), 2.91 (s, 3 H), 2.77 (s, 3 H), 2.68 (s, 3 H), 2.35-2.20 (m, 4 H); 
MS (ESI) m/z 493 (M+l). 

Example 20 

5-Fluoro-4-[2-methyl-l-(l-methylpiperidin-4-yl)-lir-imidazoI-5-yl]-iV-[4-(ipy^ 
l-ylsulfonyl)phenyl]pyrimidm-'2-amine hydrochloride 



The title compound was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 

(CH2Cl2/MeOH/NH3aq. 200:10:1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2i/-pyran-4- 
yl)-l/f-imidazol~5-yl]pyrimidin-2-amine (obtained from Example 19(d)) (40 mg, 0.136 
mmol), l-(4-bromo-benzenesulfonyl)-pyn:oUdine (43 mg, 0.149 mmol), CS2CO3 (50 mg. 
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0.15 mmol), Pd2(dba)3 (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.015 mmol), the base of 
the title compound (58 mg, 85%) was obtained as a solid. The hydrochloride of the title 
compound was prepared in accordance with the general method D. 

^HISIMR 300 MHz) 5 1 L32 (br s, 1 H), 10.48 (s, 1 H), 8.89 (s, 1 H), 8.16 (s, 1 

H), 8.00 (d, 8.1 Hz, 2 H), 7.73 (d, 8.1 Hz, 2 H), 5.16-5.03 (m, 1 H), 3.45-3.35 (m, 
2 H), 3.18-3.03 (m, 5 H), 2.91 (s, 3 H), 2.75-2.64 (m, 4 H), 2.35-2.22 (m, 2 H), 2.64 (s, 4 
H). MS (ESI) m/z 500 (M+1). 

Example 21 

5-Fluoro-4-[2-methyl-lKtetrahydro-2^-pyran-4-yl)-ljBr4midaM 
(tiifluoromethyl)phenyl]pyrimidiii-2-amine hydrochloride 



The title compound was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 
(CHzClzyMeOH 40:1). Using 5-fLuoro-4-[2-methyH-(tetrahydro-2//-pyran-4-yl)-l/f- 
imidazol-5-yl]pyrirmdin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1~ 
bromo-4-(trifluoromethyl)benzene (0.031 g, 0.139 mmol), CS2CO3 (92 mg, 0.28 mmol), 
Pd2(dba)3(7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title 
compound (50 mg, 92%) was obtained as a solid. The hydrochloride of the title compound 
was prepared in accordance with the general method D. 

*HNMR (DMSO-^tf, 300 MHz) 8 10.28 (s, 1 H), 8.87 (s, 1 H), 8.10 (s, 1 H), 7.84 (d, J= 
8.1 Hz, 2 H), 7.64 (d, J= 8.1 Hz, 2 H), 5.05-4.93 (m, 1 H), 3.84-3.77 (m, 2 H), 3.20-3.10 
(m, 2 H), 2.83 (s, 3 H), 2.20-2.11 (m, 2 H), 1.98-1.90 (m, 2 H); MS (ESI) m/z 422 (M+1). 

Example 22 

S-Fluoro-iV-[3-(methylsulfonyl)phenyll-4-[2-methyl-l-(tetrahydro-2£r-pyra 
hnidazol-5-yl]pyrimidin-2-amine hydrochloride 
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F. 



H 



o* 



The title compound was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 
(CH2Cl2/MeOH 25:1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2ff-pyran-4-yl)-lif- 
imidazol-5-yl]pyriimdm~2-amine (obtained from Example? (e)) (35 mg, 0.126 mmol), 1- 
bromo-3-(methylsulfonyl)benzene (0.030 g, 0.126 mmol), CS2CO3 (92 mg, 0.28 mmol), 
Pd2(dba)3 (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title 
compound (44 nag, 81%) was obtained as a solid. The hydrochloride of the title compound 
was prepared in accordance with the general method D. 

^HNMR (DMSO-J^, 300 MHz) 5 10.19 (s, 1 H), 8.86 (s, 1 H), 8.17 (s, 1 H), 8.09 (s, 1 H), 
8.01 (d, 6.8 Hz, 1 H), 7.62-7.52 (m, 2 H), 5.03-4.91 (m, 1 H), 3.87-3.79 (m, 2 H), 
3.24-3.10 (m, 5 H), 2.82 (s, 3 H), 2.20-2.10 (m, 2 H), 1.97-1.90 (m, 2 H). MS (ESI) m/z 
432 (M+1). 

Example 23 

S-Fluoro-iV-[4-(methyIsuIfonyl)phenyl]-4-[2-methyl"l-(tetrahydro-2JT-pyran-4-yl)-li^^ 
imidazol-5-yl]pyrimidin-2-amine hydrochloride 



The title compouad was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 
(CH2Cl2/MeOH 20:1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-Zff-pyran-4-yl)-lH- 
iraidazol-5-yl]pyrnnidin-2-amme (obtained from Example 7(e)) (35 mg, 0.126 mmol), 1- 
chloro-4-(methylsulfonyl)benzene (0.0215 g, 0.1 13 mmol), CS2CO3 (92 mg, 0.28 mmol), 
Pd2(dba)3 (7 mg, 0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title 
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compound (45 mg, 94%) was obtained as a solid. The hydrochloride of the title compound 
was prepared in accordance with the general method D. 

^HNMR (DMSO-J5, 300 MHz) 5 10.39 (s, 1 H), 8.89 (s, 1 H), 8.10 (s, 1 H), 7.88 (d, J= 
8.6 Hz, 2 H), 7.81 (d, J= 8.6 Hz, 2 H), 5.03-4.92 (m, 1 H), 3.87-3.79 (m, 2 H), 3.25-3,10 
(m, 5 H), 2.83 (s, 3 H), 2.21-2.10 (m, 2 H), 1.98-1.91 (m, 2 H). MS (ESI) m/zA32 (M+1). 

Example 24 

3-({5-Fluoro-4-[2-methyl-l-(tetrahydro-2/f-pyratt-4-yl>ljff-imidazol-5-yl]pyrim 
2-yl}amino)benzonitrile hydrochloride 



exception that the base of the product was purified by flash chromatography 
(CH2Cl2/MeOH 40:1). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2£r-pyran-4-yl)-l^r- 

imidazol-5-yl]pyriimdin-2-ainine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 3- 
bromobenzonitrile (0.023 g, 0.126 mmol), CS2CO3 (92 mg, 0.28 mmol), Pd2(dba)3 (7 mg, 
0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title compound (44 mg, 
92%) was obtained as a solid. The hydrochloride of tihe title compound was prepared hi 
accordance with the general method D. 

^HNMR (DMSO-c/ff, 300 MHz) 5 10.22 (s, 1 H), 8.87 (s, 1 H), 8.18-8.05 (m, 2 H), 7.90 (s, 
1 H), 7.55-7.25 (m, 2 H), 5.03-4.91 (m, 1 H), 3.85-3.77 (m, 2 H), 3.22-3.10 (m, 2 H), 
2.83 (s, 3 H), 2.21-2.1 1 (m, 2 H), 1.97-1.90 (m, 2 H). MS (ESI) m/z 379 (M+1). 

Example 25 

4-(l,2-Dmiethyl-l^-imidazol-5-yl)-5-fluoro-iV--I4-(morphoIiii-4- 
ylmethyl)phenyl]pyrimidin-2-amine hydrochloride 




The title compound was prepared in accordance with the general method E, with the 



Example 25(a) 



4-(l,2~Dimethyl~lH-imidazol-5-yl)-5'fluoropynmidm^ 
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2-Chloro-4-(l,2-dimethyl-li/-iimdazol-5-yl)-5-fluoropyrimidme (0.295 g, 1.30 mmol) 
(obtained from Example 1(b)) was dissolved in 1-propanol (3.0 mL) in a microwave vial. 
Ammonimn hydroxide (28%, 1 .0 mL) was added, the vial was sealed and the mixture 
heated in a microwave oven (+140 ''C, 4h). The reaction mixture was cooled to r.t and the 
solvent was evaporated. The residue was partitioned between CH2CI2 and IM aqueous 
HCl. The aqueous phase, containing the product, was neutralized with saturated aqueous 
NaHCOa and the product extracted with CH2CI2. The organic phase was co-evaporated 
with ethanol and tbe residue was purified by flash chromatography using (CH2Cl2/MeOH 
gradient; 100:1 to 94:6) to give the title compound (0.210 g, 78%) as a solid. 

NMR (CDCI3) 5 ppm 8.15 (d, J=3.5 Hz, 1 H), 7.71 (d, Hz, 1 H), 4.87 (br s, 2 H), 
3.97 (s, 3 H), 2.49 (s, 3 H); MS (ESI) m/z 208 (M+1). 

Exan^le 25(b) 4'(l,2-Dimethyl'lH-imidazol'5'yl)-5-fluoro-N-[4-(mor^^ 
ylmethyl)phenyl]pyrimidin-2-amine hydrochloride 



The title compound was prepared in accordance with the general method E. Using 4-(l,2- 
dimethyl-l//-imidazol-5-yl)-5-fluoropyrimidin-2-amine (21 mg, 0.10 mmol, obtained from 
Example 25(a)), 4-(4-bromobenzyl)morpholine (28 mg, 0.11 mmol), CS2CO3 (58 mg, 0.18 
mmol), Pd2(dba)3 (7 mg, 0.007 mmol) and X-Phos (8 mg, 0.017 mmol), the base of the title 
compound was obtained as a solid. The hydrochloride of the title compound was prepared 
in accordance with the general method D, with the exceptions that dilute ammoniimi 
hydroxide was used instead of dilute NaHCOs in the washing of the organic phase. The 
organic phase was co-evaporated with absolute ethanol instead of drying with Na2S04 
before evaporation, and the precipitated salt was collected by filtration and re-dissolved in 
water before fi«eze drying, giving the title compound (28 mg, 61%) as a yellow solid. 




wo 2007/040440 



PCT/SE2006/001116 



82 



NMR (pUSO-de) 5 ppm 10.84 (br s, 1 H), 10.02 (s, 1 H), 8.75 (d, /-2.5 Hz, 1 H), 8.15 

(d, J=2.5 Hz, 1 H), 7.75 (d, J=8,5 Hz, 2 H), 7.51 (d, J=8.5 Hz, 2 H), 4.26 (s, 2 H), 4,01 (s, 
3 H), 3.99-3.86 (m, 2 H), 3.76 (t, 1.8 Hz, 2 H), 3.25-3.14 (m, 2 H), 3.13-2.96 (m, 2 H), 
2.66 (s, 3 H); MS (ESI) m/z 381 (M+1). 



Example 26 

4-(l,2-DimethyMK--iniidazol-5-yI)-5-fluoro-7V-{4-[(4-me^^^ 
yl)sulfonyl]pheiiyI}pyri]nidin-2-aiiiiiie 




The title compomid was prepared in accordance with the general metiiod E. Using 4-(l,2- 
dimethyl-li?-irnidazol-5-yl)-5~fluoropyrimidin-2-aniine (obtained from Example 25(a)) 
(23 mg, 0.11 mmol), l-[(4-bromophenyl)sulfonyl]-4-methylpiperazine (37 mg, 0.11 
mmol), CS2CO3 (59 mg, 0.18 mmol), Pd2(dba)3(6 mg, 0.006 mmol) andX-Phos (6 mg, 
0.013 mmol), the base of the title compoimd was obtained as a solid. The hydrochloride of 
the title compound was prepared in accordance with tiie procedure descaribed in Example 
25 (b), giving the title compound (33 mg, 57%) as a yellow solid. 

NMR (DMSO-cfe) 5 ppm 10.44 (br s, 1 H), 10.42 (s, 1 H), 8.82 (d, J=2.5 Hz, 1 H), 8.13 
(br s, 1 H), 7.99 (d, J^8.8 Hz, 2 H), 7.73 (d, ^=8.8 Hz, 2 H), 4.03 (s, 3 H), 3.83-3.63 (m, 2 
H), 3.23-3.02 (m, 4 H), 2.74 (s, 3 H), 2.65 (s, 3 H), 2.70-2.56 (m, 2 H); MS (ESI) tw/z 446 
(M+1). 



Example 27 

4-(l,2-Dimethyl-lJ9^imldazol-5-yQ-5-fluoror^-[4-(pip^^ 
ylcarbonyl)phenyl]pyrimidin-2-aiiiuie hydrochloride 
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The title compound was prepared in accordance with tiie general method E. Using 4-(l,2- 
dimethyH/f-imidazol-5-yI)-5-fluoropyrimidin-2-amine (obtained from Example25 (a)) 
(25 mg, 0.12 rrnnol), l-(4-bromobenzoyl)piperidine (33 mg, 0.12 mmol), CS2CO3 (66 mg, 
0.20 mmol), Pd2(dba)3 (6 mg, 0.007 mmol) and X-Phos (6 mg, 0.013 mmol), the base of 
the title compound was obtained as a solid. The hydrochloride of the title compound was 
prepared in accordance with the procedure described in Example 25(]o), giving the title 
compound (35 mg, 61%) as a white solid. 

^HNMR (DMSO-^/e) 5 ppm 10.04 (s, 1 H), 8.77 (d, ^=2.8 Hz, 1 H), 8.17 (d, J=2.8 Hz, 1 
H), 7.73 (d, J=B.5 Hz, 2 H), 7.35 (d, J=8.8 Hz, 2 H), 4.02 (s, 3 H), 3.50-3.41 (m, 4 H), 2.66 
(s, 3 H), 1.67-1.57 (m, 2 H), 1.57-1.42 (m, 4 H); MS (ESI) m/z 395 (M+l)- 

Example 28 

4-(l,2-Dimethyl-lff-imidazol-5-yl)-5-fluoro-iV-{4-[(4-methylpiperazin-l- 
yl)carbonyl] phenyl}pyriiiiidin-2-amine hydrochloride 



The title compound was prepared in accordance with the general method E. Using 4-(l ,2- 
dimethyl- l//^imidazol-5-yl)-5-fluoropyrimidiQ-2-aimne (obtained from Example 25(a)) 
(18 mg, 0.089 namol), l-(4-hromobenzoyl)-4-methylpiperazine (25 mg, 0.089 mmol), 
CS2CO3 (42 mg, 0.13 mmol), Pd2(dba)3 (4 mg, 0.004 mmol) and X-Phos (4 mg, 0.009 
mmol), the base of the title compound was obtained as a solid. The hydrochloride of the 
title compound was prepared in accordance with the procedure described in Example 25 
(b), giving llie title compound (28 mg, 64%) as a yellow solid. 



'HmiR CDMSO-^fe) 5 ppm 10.71 (br s, 1 H), 10.13 (s, 1 H), 8.78 (d, ^^=2.8 Hz, 1 H), 8.18 

(d, /-2.5 Hz, 1 H), 7.78 (d, J=8.5 Hz, 2 H), 7.45 (d, J=8.5 Hz, 2 H), 4.20 (br s, 2 H), 4.03 
(s, 3 H), 3.07 (br s, 2 H), 2.79 (s, 3 H), 2.67 (s, 3 H); MS (ESI) m/z 410 (M+1). 




o 
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Example 29 

4-(l,2-Dimethyl-ljy-imidazol-5-yl)-5-fluoroTA^-{4-[(4-methylpiper^ 
yl)methyl]phenyl}pyiliiudin-2-amme hydrochloride 




The title compound was prepared in accordance with the general method E. Using 4-(l,2- 
dime1iiyl-ljy~inndazol-5-yl)-5-fluoropyrmjidin-2-amine (obtained fix)m Example25 (a)) 
(19 mg, 0.091 mmol), l-(4-bromobenzyl)-4-methyIpiperazine (Organ, M.G. etal, J. Comb. 
Chem. 2001, 3, 413-416) (28 mg, 0.10 mmol), CS2CO3 (42 mg, 0.13 mmol), Pd2(dba)3(5 
mg, 0.005 mmol) and X-Phos (4 mg, 0.009 mmol), the base of the title compound was 
obtained as a solid. The hydrochloride of the title compound was prepared in accordance 
with the procediire described m Example 25 (b), giving the title compound (28 mg, 61%) 
as a yellow solid. 

*H NMR (DMSO-c/s) 5 ppm 10.00 (br s, 1 H), 8.76 (d, J-2.5 Hz, 1 H), 8.20 (d, 7=2.8 Hz, 1 
H), 7.72 (d, J^8.3 Hz, 2 H), 7.55 - 7.38 (m, 2 H), 4.02 (s, 3 H), 4.02 (br s, 1 H), 2.79 (s, 3 
H), 2.68 (s, 3 H); MS (ESI) m/z 396 (M+1). 



Example 30 

4-(l,2-Dimethyl-l^-imidazol-5-yl)~5-fluoro-JV-{3-[(4-methylpiperazin--l- 
yl)carbonyl]pheiiyl}pyriinidhi'-2-amine hydrochloride 



CH3 




The title compound was prepared in accordance with the general method E. Using 4-(l,2- 

dimethyH/ir-imidazoi-5-yl)-5-fluoropyriraidin-2-amine (obtained from Example 25 (a)) 
(18 mg, 0.084 mmol), l-(3-chlorobenzoyl)-4-methylpiperazine (21 mg, 0.87 tnmol), 
CS2CO3 (43 mg, 0.13 mmol), Pd2(dba)3 (4 mg, 0.004 mmol) and X-Phos (4 mg, 0.009 



wo 2007/040440 



PCT/SE2006/001116 



85 

mmol), the base of tlie title compoxind was obtained as a solid. The hydrochloride of the 
title compound was prepared in accordance with the procedure described in Example 25 
(b), giving the title compound (13 mg, 32%) as a yellow solid, 

NMR (DMSO-i/fi) 5 ppm 10.69 (br s, 1 H), 10.00 (s, 1 H), 8.74 (d, J=2.5 Hz, 1 H), 8.12 
(br s, 1 H), 7.83-7.72 (m, 2 H), 7.42 (t, Hz, 1 H), 7.09 (d, ^7.5 Hz, 1 H), 4.50 (br s, 
1 H), 4.01 (s, 3 H), 2.80 (s, 3 H), 2.65 (s, 3 H); MS (ESI) 410 (M+1). 

Example 31 

(4-{[4-(l,2-Dimethyl-l£r-iiirfda2oI-5-yl)-5-fluoropyrii^ 
yl]aiiiiiio}phenyl)(pyridiii-2-yl)methanone hydrochloride 




o 



The title compound was prepared in accordance with the general metihod E. Using 4-(l,2- 
dimethyl-lif-imidazol-5-yl)-5-fluaropyriniidin-2-amine (obtained ftom Example 25(a)) 
(23 mg, 0.1 1 mmol), (4-hromophenyl)(pyridin-2-yl)methanone (29 mg, 0.1 1 mmol), 
CS2CO3 (72 mg, 0.22 mmol), Pd2(dba)3 (6 mg, 0.007 mmol) and X-Phos (7 mg, 0.016 
mmol), the base of the title compound was obtained as a solid. The hydrochloride of the 
title compound was prepared in accordance with the procedure described in Example 
25(b), giving the title compound (28 mg, this compound appeared to be a non- 
stoichiometric salt, gives an estimated yield of 55%) as a yellow solid. 
^HNMR (DMSO-^fe) 6 ppm 10.36 (s, 1 H), 8.84 (d, J=2.5 Hz, 1 H), 8.75-8.69 (m, 1 H), 
8.20 (d, J^2.8 Hz, 1 H), 8.09 - 8.00 (m, 3 H), 7.92 (d, J=7.8 Hz, 1 H), 7.87 (d, J-8.8 Hz, 2 
H), 7.68-7.62 (m, 1 H), 4.04 (s, 3 H), 2.67 (s, 3 H)i MS (ESI) m/z 389 (M+1). 



Example 32 

4-({S-Fluoro-4-I2-methyl-l-(tetrahydro-2^-pyran-4-yl)-liy"imidazol-5-yl]pyrimldm^ 
2-yl}amuio)beiizoiiitrile hydrochloride 



wo 2007/040440 



PCT/SE2006/001116 



86 




H 



The title compound was prepared in accordance with the general method E, with the 
exception that the base of the product was purified by flash chromatography 
(CHaCla/MeOH 30:1). Using 5-fluoio-4-[2-methyl-I-(tetrahydro-2H^pyran-4~yl>lff- 
i3tmdazol-5-yl]pyrfmidin-2-amine (obtained from Example 7(e)) (35 mg, 0.126 mmol), 4- 
chlorobenzonitrile (15.5 g, 0.113 mmol), CS2CO3 (92 mg, 0.28 mmol), Pd2(dba)3 (7 mg, 
0.008 mmol) and X-Phos (7 mg, 0.014 mmol), the base of the title compound (38 mg, 
88%) was obtained as a solid. The hydrochloride of the title compound was prepared in 
accordance with the general method D. 

^HNMR (DMSO-i?tf, 300 MHz) S 10.42 (s, 1 H), 8.90 (s, 1 H), 8.09 (s, 1 H), 7.86 (d, J= 

8.5 Hz, 2 H), 7.74 (d, J= 8.5 Hz, 2 H), 5.04-4.92 (m, 1 H), 3.89-3.81 (m, 2 H), 3.26-3.16 
(m, 2 H), 2.83 (s, 3 H), 2.20-2.12 (m, 2 H), 1.97-1.90 (m, 2 H); MS (ESI) m/z 379 (M+1). 

Example 33 

5-Fluoro-4-[2-methyl-l-(tetrahydro-2jfir-pyran-4-yl)-lJy4midazoI-5-yl]-JV-[4- 
^iperazin-l-ylsu]fonyl)phenyl]pyrimidin-2-aminehydrocUoride 

Example 33(a) l~(tert'Biitoxycarbonyl)-4-(4-bromo-bei^enesulfonyiypipe 



JV-boc-Piperazine (0.5 g, 2.68 mmol) and diisopropyethylamine (0.69 g, 5.36 mmol) were 

dissolved ill CH2CI2 (50 mL) and cooled to O^C. 4-Bromo-phenylsulphonyl chloride (0.68 
g, 2.68 mmol) in CH2CI2 (10 mL) was added dropwise under vigorous stirring. After 
stirring for 15h at r.t. the reaction mixture was washed with saturated aqueous NaHCOs 



Br 




o=s=o 
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(2x20 mL), brine, then dried CISra2S04) and concentrated to dryness. The solid residue was 
recrystalKzed from heptane/EtOAc mixture (2:1), filtered and washed wifli cold heptane. 
The title compoimd was obtained (0.8 g, 74%) as a white solid. 

NMR (CDCI3, 300 MHz) 5 7.68 (d, J= 8.4 Hz, 2 H), 7.61 (d, 8.4 Hz, 2 H), 
3.54-3.47 (m, 4 H), 3.01-2.94 (m, 4 H), 1.41 (s, 9 H). 

Example 33(b) 5'Fluor(}~4'[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-^^ 
[4-(piperazin-l-ylsulfonyl)phenyl]pynmidi^^ 



5-Fluoro-4-[2-methyl-l-(tetrahydro-2^-pyrati-4-yl)-liy^imidazol-5-yl]p 
(obtained from Example 7(e)) (45 mg, 0.162 mmol) and l-(ter^-butoxycarbonyl)-4-(4- 
bromo-benzenesulfonyl)-piperazine (62 mg, 0.154 mmol) were dissolved in dioxane (3 
mL). Cesium carbonate (105 mg, 0.324 mmol) was added and nitrogen gas was bubbled 
throw the stirred suspension for 2-3 min followed by the addition of Pd2(dba)3 (7.5 mg, 
0.0081 mmol) and X-Phos (7.7 g, 0.0162 mmol). The vessel was closed and heated to +90 
°C and stirred at this temperature for 20 h. The cooled mixture was diluted with chloroform 
(15 ml) and water (20 mL), the aqueous layer was separated and extracted with chloroform 
(20mL). The combined organic layers were dried (Na2S04) and the solvent was removed in 
vacuo. The residue was purified by flash chromatography using CHaCli/MeOH (40:1) as 
eluent. Product-containing fractions were concentrated, dissolved in MeOH (20 mL) and 
treated with HCl (37% aqueous, 0.5 mL). The mixture was stirred overnight at r.t. and 
concentrated to dryness. Diluted with chloroform (20 mL) and water (20 mL) and the 
aqueous layer was separated and extracted with chloroform (3x20mL). The combined 
organic layers were dried (Na2S04), the solvents were removed in vacuo and the residue 
was purified by flash chromatography using CH2Cl2/MeOH/aqueous NH3 (150: 10:1 to 
100:10:1) as eluent, obtaining the base (22 mg, 28 %) as an oil. The base of the title 
compound was dissolved in chloroform/ether (1:1) and treated with IM HCl in ether. The 
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resulting precipitate was collected by filtration and washed with ether to obtain of the title 
compound (13 mg) as a soUd. 

^HNMR (DMSO-^/<j, 300 MHz) 5 10.45 (s, 1 H), 9.12 (br s, 1 H), 8.90 (s, 1 H), 8.07 (s, 1 
H), 7.96 (d,J= 8.7 Hz, 2 H), 7.70 (d, J== 8.7 Hz, 2 H), 5.03-4.93 (m, 1 H), 3.89-3.81 (m, 
2 H), 3.65-3.40 (m, 2 H), 3.28-3.09 (m, 8 H), 2.82 (s, 3 H), 2.22-2.10 (m, 2 H), 2.00-1.92 
(m, 2 H); MS (ES) m/z 502 (M+1). 

Example 34 

5-Fluoro-A'-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-4-[l-(tetrahydro-2/r-pyr^^ 
4-yl)-2-(ti1fluoromethyQ-l£r-iiiudazol-5-yllpyri 

Example 34(a) 5-Acetyl--l-(tetrdhydrO'2H-pyran-4-yl)- 2-tnfluoromethyl-lH-imidazole 



5-MethyI-4-aminO'-isoxazole (1.7 g, 17.25 mmol) and acetic acid (1.1 g, 19 mmol) were 
dissolved in methanol (50 mL). Tetrahydro-2ii)r-pyran-4-one (1.9 g, 19 mmol) was added 
and the mixture was cooled to 0 - (-5) °C and stirred for 1 h. Sodium cyanoborohydride 
(0.812 g, 12.9 mmol) was added in portions to the reaction mixture at -5 °C, causing weak 
exothermic and gas evolution. The cooling bath was removed and the mixture was stirred 
at r.t. for 2 h followed by addition of water (20 mL). The methanol was removed from the 
reaction mixture by vacuum distillation, and the intermediate amine was extracted with 
efliyl acetate (3x80 mL). The combined organic layers were dried (Na2S04), concentrated 
to dryness, dissolved in toluene and re-concentrated. The crude intermediate amine, was 
dissolved in CH2CI2 (20 mL) and pyridine (2 mL, 26 mmol) was added. The mixture was 
cooled to 0°C and trifluoroacetic anhydride (4.35 g, 20.7 mmol) was added dropwise. The 
mixture was continued stirring for 2 h at r.t then washed with water and saturated 
NaHCOs. The aqueous layer was extracted with CH2CI2 (2x30 mL), the organic extracts 
were dried (Na2S04) and concentrated to dryness to give a second crude intermediate, 4- 
[iV-(tetrahydro-2/f-pyran-4-yl)]-A^-trifluoroacetyl-amino-5-inetiiylisoxazole. MS (ES) m/z 
279 (M^+1). The title compound was prepared in accordance with the general method of 




0. 
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Example 7 (b) using the intennediate 4-[J\r-(tetrahyclro-2F-pyran-4-yl)]-iV^-^ 
ammo-5-methylisoxazole (max 17.25 mmol), with the exception that the product was 
purified by flash chromatography (heptane/EtOAc 3:2), giving the title compound (3.03 g,, 
67%) as an oil. 

^HKMR (CDCI3, 300 MHz) 5 7.85 (s, 1 H), 4.89-4.75 (m, 1 H), 4.17-^.07 (m, 2 H), 3.54- 
3.44 (m, 2 H), 2.75-2.60 (m, 2 H), 2.56 (s, 3 H), 1.72-1.63 (m, 2 H); 
MS (ES)m/z263 (M+1). 

(b) (2E)-S-DimethylaminO'l-[l-(tetrahydro-2H-pyran-4-yl)-2-tr^^^ 
imidazol-5-yl]prop'2-en'l-one 



The title compound was prepared in accordance with the general method of Example 7 (c), 
witii the exception that the product was purified by flash chromatography (EtOAc). Using 

5-acetyl-l-(tetrahydro-2i7-pyran-4-yl)- 2-trifluoromethyH//-imidazole (3.03 g, 11. 55 
mmol, obtained from Example 34(a)) the title compound was obtained (3.2 g, 87 %) as an 
oil. 

NMR (CDCI3, 300 MHz) 5 7.72 (d, ^= 12-3 Hz, 1 H). 7.49 (s, 1 5.50 (d, J= 12.3 
Hz, 1 H), 4.89-4.75 (m, 1 H), 4.14-4.05 (m, 2 H), 3.54-3.44 (m, 2 H), 3.16 (br. s, 3 H), 
2.93 (br. s, 3 H), 2.86-2.72 (m, 2 H), 1.80-1.72 (m, 2 H); MS (ES) nz/z 318 (M+1). 

Example 34(c) (2Z)-3-Dimethylamino-2ifluorO'l-[l-(tetrahydro-2H'pyran 
trifluoromethyl-IH-imidazol'-5--ylJprop-2'en-J'One 



Selectfluor (0.370 g, 1.04 mmol) was added in portions to a stirred solution of (2E)-3- 
dimethylamino-l-[l-(tetrahydro-2H-pyran-4-yl)-2-trifluoromethyl-li^^i^ 
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2-en-l-one (0.300 g, 0.946 mmol, obtained from Example 34(b)) in MeCN (20 mL) at 0 
°C, After stirring for 0.5 h at r.t. more Selectfluor (0.050 g, 0.14 mmol) was added, aad the 
mixture was stirred for 0.5 h. The solvent was evaporated in vacuo, diluted with 3% 
aqueous NH3 (20 mL) and extracted with CHCI3 (3x20mL). The organic extracts were 
dried (Na2S04), evaporated in vacuo and the cruxie product was purified by flash 
chromatography (heptane/EtOAc 1:2), followed by neat EtOAc) to obtain the title 
compomd (0.170 g, 53 %) as an oil. 

NMR (CDCI3, 300 MHz) 5 7.34 (s, 1 H), 6.85 (d, J== 26 J Hz, 1 H), 4.67-4.54 (m, 1 
H), 4.11-4.03 (m, 2 H), 3.50-3.38 (m, 2 H), 3.14 (s, 6 H), 2.72-2.56 (m, 2 H), 1.83-1.74 
(m, 2 H); 

MS (ES) m/z 336 (M+l). 

Example 34(d) 5-Fluoro-4-[l-(tetrahydro-2H'pyran-4-yl)-2-(trifluorometh^^ 
imidazoI-5-ylJpyrimidm-2~amine 



The title compound was prepared in accordance with the general method B with the 
exception tiiat guanidine carbonate was used. Using (22)-3-dimethylamino-2-fluoro-l-[l- 
(tetrahydro-2ff-pyran-4-yl)-2-trifluoromethyl-li?-iinidazol-5-yI]prop-2-en-l-one (0.330 g, 
1.0 namol, obtained from Example 34(c)) and guanidine carbonate (0.45 g, 2.50 mmol). 
After purification by flash chromatography (heptane/EtOAc 1:2), the title compound was 
obtained (0.170 g, 51 %) as a white solid. 

*HNMR (CDCI3, 300 MHz) 5 8.29 (s, 1 H), 7.63 (d, J= 2.7 Hz, 1 H), 5.10 (br.s., 2 H), 
4.88^.76 (m, 1 H), 4.16-4.07 (m, 2 H), 3.53-3.42 (m, 2 H), 2.80-2.65 (m, 2 H), 1.89-1.81 
(m, 2 H); MS (ES) m/z 332 (M+1). 

Example 34(e) 5'-Fluoro-N-{4-[ (4'inethylpiperazin-l-yl)sulfonyl]phenyl}-4-[l-(tetrahydr^ 
2H'pyran-4-yl)-2-(trifluorometfo^l)-lH-imidazoI^^^ 
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The title compound was prepared in accordance with, the general method of Example 
33(b). Using 5-fluoro-4-[l<tetrahydro-2if-pyran-4-yl)-2-(trif^^ 
yl]pyrimidin-2-ainine (33 mg, 0.100 mmol, obtained from Example 34(d)) and l-(4- 
bromo-benzenesulfonyl)~4-methylpiperazine (described in WO 2003004472) (29 mg, 
0.090 mmol), the base of the title compound was obtained (48 mg, 94 %) after purification 
by flash chromatography (CH2Cl2/MeOH 30:1 to 15:1). The hydrochloride of the title 
compound was prepared in accordance with the general method D. 

MMR (DMSO-i/5, 300 MHz) 5 10.68 (br s, 1 H), 10.41 (s, 1 H), 8.87 (s, 1 H), 7.97 (4 J 
- 8.4 Hz, 2 H), 7.71 (d, J= 8.4 Hz, 2 H), 7.57 (s, 1 H), 4.84-4.75 (m, 1 H), 3.89-3.80 (m, 
2 H), 3.77-3.68 (m, 2 H), 3.47-3.39 (m, 2 H), 3.33-3.23 (m, 2 H), 3.16-3.08 (m, 2 H), 
2.73 (s, 3 H), 2.68-2.59 (m, 2 H), 2.20-2.10 (m, 2 H), 1.97-1.90 (m, 2 H); MS (ES) m/z 
570 (M+1). 

Example 35 

N-{4-[(DimethyIammo)me<hyl]phenyl}-5-fluoro-4-[2-methyl-l-<tetrahydro^^ 
4-yQ-lH-imidazol-5-yI]pyrimidiii-2-amine 



5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-amme 
(50 mg, 1 80 ^ol, obtained from 7(e)) and l-(4-bromophenyl)-N,N-dimethylmethanamine 
(38.6 mg, 180 |imol) in dry dioxane (2.3 mL) were purged with Ar (gas) for 10 min. 
Pd2(dba)3 (8.3 mg, 9 jxmol), X-Phos (8.6 mg, 18 jimol) and CS2CO3 (102 mg, 289 ^mol) 
were added and Ar (gas) was bubbled tibrough the mixture for 5 min prior to heating at +90 
°C for 47 h. The mixture was allowed to cool, diluted with CH2CI2 and filtered through 
diatomaceous earth. The organics were washed with water, dried (Na2S04), filtered and 
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concentrated. The crude was purified by flash silica gel chromatography CHCla/MeOH 9:1 
- 4:1 to give 50 mg (68%). 

NMR (400 MHz, DMSO-d^) 5 9.52 (s, 1 H), 8.56 (d, 1 H), 7.53 (d, 2 H), 7.34 (d, 1 H), 
7.18 (d, 2 H), 5.04 (m, 1 H), 3.79 (m, 2 H), 3.35 (s, 2 H), 3.06 (t, 2 H), 2.53 (s, 3 H), 2.21- 
5 2.1 1 (m, 8 H), 1.78 (m, 2 H); MS (ES) m/z 409 (M-l). 

Example 36 

5-FIuoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)"lH-unidazol-5-yI]-N--[4-(l- 
morphoIm-4>ylethyl)phenyl]pyrimidin-2-amine 



5 -Fluoro-4-[2-methyl- 1 -(tetrahydro-2H-pyran-4-yI)- 1 H-imidazol-5-yl]pyrimidin-2-amine 
(50 mg, 180 lumol, obtained finom Example 7(e)) and 4-[l-(4- 

bromophenyl)ethyl]morpholine (obtained from Example 36(a)) (48.7 mg, 180 pmol) in dry 
dioxane (2.3 mL) were purged with Ar (gas) for 10 min. Pd2(dba)3 (8.3 mg, 9 |jmol), X- 

15 Phos (8.6 mg, 18 nmol) and CS2CO3 (102 mg, 289 |i.mol) were added and Ar (g) was 

bubbled through the mixture for 5 nain prior to heating at +90 °C for 45 h. The mixture was 
allowed to cool, diluted with CH2CI2 and filtered through diatomaceous earth. The organics 
were washed with water, dried (Na2S04), filtered and concentrated. The crude was purified 
twice by flash silica gel chromatography CHCb/MeOH 20:1 and EtOAc/MeOH 40:1 - 

20 20:1 to give 53 mg of the title compound (63%). 

KMR (400 MHz, DMSO-dfi) 5 9.51 (s, 1 H), 8.55 (d, 1 H), 7.52 (d, 2 H), 7.33 (d, 1 H), 
7.18 (d, 2 H), 5.05 (m. 1 H), 3.80 (m, 2 H), 3.54 (t, 4 H), 3.28 (q, 1 H), 3.08 (t, 2 H), 2.53 
(s, 3 H), 2.37 (m, 2 H), 2.28-2.1 1 (m, 4 H), 1.78 (m, 2 H), 1.26 (d, 3 H); MS (ES) m/z 465 
(M-l). 



10 




25 



Example 36(a) 



4-[l'(4''Bromophenyl)ethyl]morpholine 
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DIPEA (1.98 mL, 1 1.4 mmol) and morpholine (398 jjlL, 4.56 mmol) were added to 1- 
bromo-4-(l-chloroethyl)benzene (Woolman et al. J. Chem. Soc. 1943, 99-101) (500 mg, 
2.28 mmol) in dry MeCN (2.5 mL) and the solution was heated at +60 °C for 72 h. The 
mixture was allowed to cool, concentrated and diluted in CH2CI2. The organics were 
washed by water, brine and water, dried (Na2S04), filtered and concentrated to give 616 
mg (100%) of the desired product 

NMR (400 MHz, DMSO-d^) 5 7.50 (m, 2 H), 7.26 (m, 2 H), 3.54 (m, 4 H), 3.33 (q. 1 
H), 238 (m, 2 H), 2.24 (m, 2 H), 1 .24 (d, 3 H); MS (ES) m/z 270/272 (M/M+2). 

Example 37 

N-[4-(l-Azetidm-l-ylethyl)phenyl]-5-fluoro-4-[2-methyl-l-{tetrahydro-2H-pyi^ 
yl)-lH4imdazol-5-yl]pyrimidin*-2--amme 



5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-ai^ 
(50 mg, 180 pmol, obtained from Example 7(e)) and l-[l-(4-bromophenyl)ethyl]azetidine 
(obtained from Example 37(a)) (43.3 mg, 180 pmol) in dry dioxane (2.3 mL) were purged 
with Ar (gas) for 10 min. Pd2(dba)3 (8.3 mg, 9 pmol), X-Phos (8.6 mg, 18 iimol) and 
CS2CO3 (102 mg, 289 |xmol) were added and Ar (g) was bubbled through the mixture for 5 
min prior to heating at +90 for 51 h. The mixture was allowed to cool, diluted with 
CH2CI2 and filtered through diatomaceous earth. The organics were washed with water, 
dried (Na2S04), filtered and concentrated. The crude was purified by flash silica gel 
chromatography CHCls/MeOH 9:1- 3:1 to give 40 mg (51%). 



NMR (600 MHz, CD3OD) 5 8.39 (d, 1 H), 7.55 (d, 2 H), 7.42 (d, 1 H), 7.26 (d, 2 H), 

5.21 (m, 1 H), 3.91 (m 2 H), 3.52 (m, 1 H), 3.41 (m, 2 H), 3.25 (m, 2 H), 3.19 (t, 2 H), 2.61 
(s, 3 H), 2.34 (m, 2 H), 2.1 1 (quintet, 2 H), 1.86 (m, 2 H), 1.27 (d, 3 H); MS (ES) m/z 435 




(M-1). 
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Example 37(a) 



l'[l-(4'Bromophenyl)ethyIJazetidine 



Br' 




DIPEA (1.98 mL, 11.4 uimol) and azetidine (307 pL, 4.56 tnmol) were added to 1-bromo- 

4- (l-chloroethyl)beiizeiie (Woolman et al. J. Ckem. Soc, 1943, 99-101) (500 mg, 2.28 
mmol) in dry MeCN (2.5 mL) and the solution was heated at -1-60 for 74 h. More 
azetidine (100 \xL, 1 .48 mmol) was added, and after heating for 23 more hours, even more 
azetidine (100 }J.L, 1.48 mmol) and DIPEA (500 jxL, 2.87 mmol) were added and the 
mixture was heated for a further 27 h. After cooling and concentration the crude was 
diluted with CH2CI2. The organics were washed with water, brine and water, dried 
(Na2S04), filtered and concentrated to give 481 mg (87%) of the desired product. 

NMR (400 MHz, DMSO-d6) 5 7.47 (m, 2 H), 7.24 (m, 2 H), 3.22 (q, 1 H), 3.04 (m, 2 
H), 2.96 (m, 2 H), 1.88 (quintet, 2 H), 1.05 (d, 3 H); MS (ES) m/z 240/242 (MAH-2). 

Example 38 

5- Fluoro-4-[2-methyH-(tetrahydro-2H-pyran-4-yl)-lH-iiiiidazol-5-yl]-N-[4-(2- 
morpholin-4-ylethyl)phenyl]pyrunidin-2-aniine 



5-Fluoro-4~[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyriim 
(50 mg, 180 nmol, obtained from Example 7(e)) and 4-[2-(4- 

bromophenyl)ethyl]morpholine (King et al. Tet Lett 2005, 46, 1471-1474) (48.7 mg, 180 
Mmol) in dry dioxane (2.3 mL) were purged with Ar (gas) for 10 mm. Pd2(dba)3 (8.3 mg, 9 
pmol), X-Phos (8.6 mg, 1 8 lomol) and CS2CO3 (102 mg, 289 pmol) were added and Ar (g) 
was bubbled through the mixture for 5 min prior to heating at +90 °C for 72 h. The mixture 
was allowed to cool, diluted with CH2CI2 and filtered through diatomaceous earth. The 
organics were washed with water, dried (Na2S04), filtered and concentrated. The crude 
was purified by flash silica gel chromatography EtOAc/MeOH 20: 1- 5: 1, the residue was 
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dissolved in CHCI3 and filtered through tightly packed glass wool and concentrated to give 
41 nag of Ihe title compound (49%). 

NMR (400 MHz, DMSO-d6) 5 9.42 (s, 1 H), 8.53 (d, 1 H), 7.46 (d, 2 H), 7.33 (d, 1 H), 
7.12 (d, 2 H), 5.03 (m, 1 H), 3.80 (m, 2 H), 3.57 (t, 4 H), 3.03 (t, 2 H), 2.68 (t, 2 H), 2.53 
5 (s, 3 H), 2.47 (m. 2 IT), 2.41 (m, 4 H), 2.15 (m, 2 H), 1.76 (m, 2 H); MS (ES) miz 467 
(M+1). 

Example 39 

A^[4-(Methylsulfonyl)phenyl]-4-[2-methyl-l-(tetrahydro-2ir-pyran-4-yl)-ljy- 
10 imidazol"5-yI]pyriinidin-2-amine 



methyl- 1 -(tetrahydro-2i7-pyran-4-yl)- liy-imidazol-5-yl]pyrimidin-2-amine (obtained from 
Exan^le 39(a)) (60.4 mg, 0.233 mmol), l-bromo-4-(methylsidfonyl)benzene (54.8 mg, 

15 0.233 mmol), CS2CO3 (152 mg, 0.466 mmol), Pd2(dba)3 (5 mg, 0.006 mmol) and X-Phos (7 
mg, 0.012 mmol) to give the title compound (48 mg, 50%). 

NMR (400 MHz, CDCI3) 6 ppm 8.43 (d, 7=5.3 Hz, 1 H) 7.96 (s, 1 H) 7.78 - 7.88 (m, 4 
H) 7.43 (s, 1 H) 7.02 (d, /=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 4.04 (dd, 7=11.5, 4.4 Hz, 2 H) 
3.24 - 3.34 (m, 2 H) 3.04 (s, 3 H) 2.61 (s, 3 H) 2.39 - 2.53 (m, 2 H) 1.85 (dd, ^12.4, 2.8 

20 Hz, 2 H); MS (ESI) m/z 414 (M + 1). 

Example 39(a) 4-[2-Methyl-l-(tetrahydro-2H'pyran-4-yl)-lH-imid€^^^ 
yUpyrimidin-2~canme 




The title compound was prepared in accordance with the general method E using 4-[2- 
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(2E)-3-Dime1hylardno-l-[2-methyl-l-(te1xahydro-2^^ 

2-eii-l-ojne (described wiliiin WO 2005101997) (1.824 g, 6.925 mmol) and guanidine 
carbonate (3.12 g, 17.31 mmol) were dissolved in n-BuOH (31 mL) and MeONa (1.50 g, 
27.70 mmol) was added. The mixture was heated at +125°C (oil bath temperature) for 20 
hours. Saturated NH4CI (20 mL) was added and the mixture was extracted with CH2CI2 
(3x30 mL). Drying (Na2S04), filtration and concentration gave a crude product which was 
purified by flash chromatography (CH2Cl2/MeOH 25:1 ~> 20:1 15:1) to afford a solid 
(1.3 g, 72%). 

NMR (400 MHz, CDCI3) 5 ppm 8.24 (d, J=S3 Hz, 1 H) 7.37 (s, 1 H) 6.83 (d, ^-5.3 Hz, 
1 H) 5.23 - 5.34 (m, 1 H) 5.04 (s, 2 H) 4.13 (d4^n.6, 4.5 Hz, 2 H) 3.44 - 3.54 (m, 2 H) 
2.60 (s, 3 BT) 2.43 - 2.56 (m, 2 H) 1.85 - 1.93 (m, 2 H); MS (ESI) m/z 260 (M + 1). 

Example 40 

iV-{4-((4-Methylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-methyI--l-(tetrahydro-2^-pyraii- 
4-yl)-lJ7-i]iiidazol-5-yl]py]imidin--2-amiAe 



The title compoimd was prepared in accordance with the general method E using 4-[2- 
methyl-l<tetrahydro-2i/--pyran-4-yl)-li/-iimdazol-5-yl]pyrimidi^^ (64.6 mg, 

0.249 mmol, obtained Example 39(a)), l-[(4-bromophenyl)siafonyl]-4-methylpiperazine 
(described in WO 2003004472) (79.5 mg, 0.249 mmol), CS2CO3 (162 mg, 0.498 mmol), 
Pd2(dba)3 (6 mg, 0.006 mmol) and X-Phos (7 mg, 0.013 mmol) to give the title compound 
(54 mg, 43%). 

^H NMR (400 MHz, CDCI3) 6 ppm 8.42 (d, J=5.3 Hz, 1 H) 7.89 (s, 1 H) 7.75 - 7.81 (m, 2 
H) 7.65 (d, J=8.8 Hz, 2 H) 7.41 (s, 1 H) 7.00 (d, ^-5.3 Hz, 1 H) 5.12 - 5.26 (m, 1 H) 4.05 
(dd, J=^\ L6, 4.3 Hz, 2 H) 3.24 - 3.36 (m, 2 H) 3.02 (s, 4 H) 2.61 (s, 3 H) 2.37 - 2.53 (m, 6 
H) 2.24 (s, 3 H) 1.85 (dd, ^=12.1, 2.8 Hz, 2 H); MS (ESI) 498 (M + 1). 
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Example 41 

Ar-{4-[(4-Me1Jiylpiperazin-l-yl)carbonyllphenyl}-4-[2-methyl-l-(tetrah^ 
pyran-4-yl)-li7Humdazol-5"yl]py]±raidm^ 



The title compound was prepared in accordance with the general method E using 4-[2- 
methyl-1 -(tetrahydro-2/r-pyraii-4-yl)- li7-imidazol-5-yl]pyriniidm-2-amine (64.5 mg, 
0.249 mmol, obtained Example 39(a)), l-(4-bromobenzoyl)-4-methylpiperazine (described 
in WO 2003004472) (70.4 mg, 0.249 mmol), CS2CO3 (162 mg, 0.497 mmol), Pd2(dba)3 (6 
mg, 0.006 mmol) and X-Phos (7 mg, 0.012 mmol) to give the title compound (42 mg. 



NMR (400 MHz, CDCI3) 5 ppm 8.38 (d, J=53 Hz, 1 H) 7.69 (s, 1 H) 7.62 (d, /=8.6 Hz, 
2 H) 7.33 - 7.42 (m, 3 H) 6.94 (d, 7-5.3 Hz, 1 H) 5.17 - 5.27 (m, 1 H) 4.01 (dd, J=11.5, 4.4 
Hz, 2 H) 3.64 (s, 4 H) 3.16 - 3.32 (m, 2 H) 2.60 (s, 3 H) 2.33 - 2.53 (m, 6 H) 2.31 (s, 3 H) 
1.84 (dd, ^12.3, 2.7 Hz, 2 H); MS (ESI) m/z 462 (M + 1). 

Example 42 

4-[2-Methyl-l-(tetrahydro-2£r-pyran-4-yl)-lJ^4midazol-5-yl]-iV-[4-(morphoUn^^ 
ylmethyl)phenyl]pyrimidin-2-a]iiine 



The title compound was prepared in accordance with the general method E using 4-[2- 

methyl-l-(tetrahydro-2H-pyran-4-yl)-li7-imidazol-5-yl]pyrimidin-2-amine (65.8 mg, 
0.254 mmol, obtained Example 39(a)), 4-(4-bromobenzyl)morpholine (65.0 mg, 0.254 
mmol), CS2CO3 (165 mg, 0.508 mmol), Pd2(dba)3 (6 mg, 0.006 mmol) andX-Phos (7 mg, 
0.013 mmol) to give the title compound (24 mg, 21%). 




37%). 
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NMR (400 MHz, CDCI3) 8 ppm 8.29 (d, ^5.3 Hz, 1 H) 7.42 (d, ^8.3 Hz, 2 H) 7.3 1 (s, 
2 H) 7.19 (4 ^=7.8 Hz, 2 H) 6.83 (d, J=53 Hz, 1 H) 5.16 - 5.28 (m, 1 H) 3.88 (dd, J=11.6, 

43 Hz, 2 H) 3.59 - 3.68 (m, 4 H) 3.39 (s, 2 H) 3.03 - 3.14 (m, 2 H) 2.54 (s, 3 H) 2.35 - 2.42 
(m, 4 H) 2.22 - 2.35 (m, 2 H) 1.76 (dd, J-12.3, 2.4 Hz, 2 H); MS (ESI) w/^ 435 (M + 1). 

Example 43 

4-[2-methyl-l-(tetrahydro-2iy-pyran-4-yl)-ljy-imidazol-5-^^^ 
ylsulfonyOphenyllpyrimidin-l-aniine 




10 The title compound was prepared in accordance with the general method E using 4-[2- 
methyKl-(tetrahydro-2if-pyran-4-yl)-li7-imidazol-5-yl]pyrimid^^^ (66.5 mg, 

0.256 nrniol, obtained Example 39(a)), 4-[(4-bromophenyl)sulfonyl]morpholine (78.5 mg, 
0.256 mmol), CS2CO3 (167 mg, 0.513 mmol), Pd2(dba)3 (6 mg, 0.006 nmiol) andX-Phos (7 
mg, 0.013 mmol) to give the title compound (30 mg, 24%). 

15 ^H NMR (400 MHz, CDCI3) 5 ppm 8.44 (d, ^5.3 Hz, 1 H) 7.83 (d, J=8.8 Hz, 2 H) 7.69 
(d, 7=8.8 Hz, 2 H) 7.64 (s, 1 H) 7.45 (s, 1 H) 7.03 (d, J=5.3 Hz, 1 H) 5.10 - 5.24 (m, 1 H) 
4.09 (dd, J=n.5, 4,4 Hz, 2 H) 3.69 - 3.80 (m, 4 H) 3.30 - 3.41 (m, 2 H) 2.94 - 3.07 (m, 4 
H) 2.63 (s, 3 H) 2.44 - 2.59 (m, 2 H) 1 .87 (dd, 7=12.4, 2.8 Hz, 2 H); MS (ESI) m/z 485 (M 
+ 1). 

20 

Example 44 

AK4-{[4K2-Methoxyethyl)piperazin-l-yl]sulfonyl}phenyI)-4-[2-methyl-l-(tetrahydrO" 
2iJ-pyran-4-yl)-10'.imidazo]-5-yl]pyri]iiidin-2-an^ 
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The title compound was prepared in accordance with the general method E using 4-[2- 
methyl- 1 -(tetrahydro-2i7-pyran-4-yl)- lH-imidazol-5-yl]pyrimidin-2-amine (76.0 mg, 
0.293 mmol, obtained jBrom Example 39(a)), l-[(4-bromophenyl)sulfonyl]-4-(2- 
methoxyethyl)piperazine (106.5 mg, 0.293 mmol, obtained from Example 44(a)), CS2CO3 

5 (191 mg, 0.586 mmol), Pd2(dba)3 (7 mg, 0.007 mmol) and X~Phos (9 mg, 0.015 mmol) to 
give the title compound (41 mg, 26%). 

NMR (400 MHz, CDCI3) 5 ppm 8.43 (d, 7=5.3 Hz, 1 H) 7.78 (d, J-9.1 Hz, 3 H) 7.66 
(d, 7=8.8 Hz, 2 H) 7.42 (s, 1 H) 7.01 (d, 7=5.3 Hz, 1 H) 5.14 - 5.25 (m, 1 H) 4.06 (dd, 
7=1 1.5, 4.4 Hz, 2 H) 3.43 (t, 7=5.3 Hz, 2 H) 3.26 - 3.37 (m, 5 H) 3.05 (s, 4 H) 2.62 (s, 3 H) 

10 2.55 (q, 7=5.5 Hz, 6 H) 2.40 - 2.53 (m, 2 H) 1.86 (dd, 7=12.3, 2.7 Hz, 2 H); MS (ESI) m/z 
542 (M+l). 

Example 44(a) l-[ (4-Bromophenyl)sulfonyl]-4-(2~methoxyethyl)piperazine 



15 The title compound was prepared in accordance with the general method F using 4- 
bromobenzenesulfonyl chloride (201.7 mg, 0.789 mmol) and l-(2- 
methoxyethyl)piperazine (1 13.8 mg, 0.789 mmol) to give the title compound (277 mg, 
97%). 

^H NMR (400 MHz, CDCI3) 5 ppm 7.64 - 7.69 (m, 2 H) 7.57 - 7.62 (m, 2 H) 3.47 (t, J=5.2 
20 Hz, 2 H) 3.30 (s, 3 H) 3.08 (s, 4 H) 2.62 (d, J=4.8 Hz, 6 H); MS (ESI) m/z 364 (M + 1). 

Example 45 

iV-{4-[(4-Isopropylpipera2in-l-yl)sulfonyI]phenyl}-4-[2-me1liyl-l"(tetrah^ 
pyran-4-yO-liy-imidazol-5-yl]pyrimidiii-2-amine 




25 
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The title compoimd was prepared in accordance with the general method E using 4-[2- 
me1hyl-l-(tetrahydro-2J7-pyran-4-yl)-li7-iinidazol~5-yl]py^^ (72.4 mg, 

0.279 mmol, obtained from Example 39(a)), l--[(4-bromophenyl)suLfonyl]-4- 
isopropylpiperazine (prepared as described in Example 45a) (97.0 mg, 0.279 mmol), 
CS2CO3 (182.0 mg, 0.559 mmol), Pd2(dba)3 (6 mg, 0.007 mmol) and X-Phos (8 mg, 0.014 
mmol) to give the title compound (35 mg, 24%). 

NMR (400 MHz, CDCI3) 5 ppm 8.43 (d, J=5A Hz, 1 H) 7.75 - 7.81 (m, 2 H) 7.72 (s, 1 
H) 7.67 (d, J=8.6 Hz, 2 H) 7.43 (s, 1 H) 7.02 (d, /=5.1 Hz, 1 H) 5.14 - 5.25 (m, 1 H) 4.07 
(dd, y=l 1.5, 4.4 Hz, 2 H) 3.27 - 3.38 (m, 2 H) 3.02 (s, 4 H) 2.64 - 2.71 (m, 1 H) 2.62 (s, 3 
H) 2.55 - 2.61 (m, 4 H) 2.41 - 2.54 (m, 2 H) 1.86 (dd, ^12.4, 2.8 Hz, 2 H) 0.99 (d, >=6.6 
Hz, 6 H); MS (EST) m/z 526 (M + 1). 

Example 45(a) l-[(4-Bromophenyl)sulfonyl]-4-isopropylpiperazine 



bromobenzenesulfonyl chloride (272.5 mg, 1.067 mmol) and l-isopropylpiperazine (136.7 
mg, 1.067 mmol) to give the title compound (360 mg, 97%). 

*H NMR (400 MHz, CDCI3) 5 ppm 7.64 - 7.70 (m, 2 H) 7.59 - 7.64 (m, 2 H) 3.02 (s, 4 H) 
2.64 - 2.72 (m, 1 H) 2.55 - 2.63 (m, 4 H) 1 .00 (d, >=6.6 Hz, 6 H); MS (ESI) m/z 348 (M + 
1)- 

Example 46 

4-[2-Methyl-l-(tetrahydro-2Zr-pyran-4-yl)-lJy-imidazol-5-ylI-iV-H^ 
ylsuIfonyl)phenyl]pyrimidm-2-amine 




The title compound was prepared in accordance with the general method F using 4- 
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The title compound was prepared in accordance with the general method E using 4-[2- 
methyl-l-(tetrahydro-2^-pyran-4-yl)-liy~imidazol-5-yl]pyrin^ (62.4 mg, 

0.241 mmol, obtained from Example 39(a)), l-[(4-bromophenyl)suIfonyl]pyrrolidine (69.8 
mg, 0.241 mmol), CS2CO3 (156.8 mg, 0.481 mmol), Pd2(dba)3(6 mg, 0.006 mmol) andX- 
Phos (7 mg, 0.012 mmol) to give the title compoimd (58 mg, 51%). 

NMR (400 MHz, CDCI3) 5 ppm 8.43 (d, J=5.3 Hz, 1 H) 7.86 (s, 1 H) 7.72 - 7.81 (m, 4 
H) 7.42 (s, 1 H) 7.00 (d, J=53 Hz, 1 H) 5.13 - 5.24 (m, 1 H) 4.05 (dd, J=11.5, 4.4 Hz, 2 H) 
3.26 - 3.36 (m, 2 H) 3.18 - 3.26 (m, 4 H) 2.61 (s, 3 H) 2.40 - 2.53 (m, 2 H) 1.85 (dd, 
^12.3, 2.7 Hz, 2 H) L70 - 1.78 (m, 4 H); MS (ESI) m/z 469 CM+ 1). 



Example 47 

(iV-(l"Methylpipendin-4-yl)-4-({4-[2-methyl-l-(tetrahydro-2fi^pyran-^^^ 
unidazol-5-yl]pyrimidin-2-yl}amino)benzenesuIfonamide 




The title compound was prepared in accordance with the general method E using 4-[2- 
methyl-l-(tetrahydro-2iif-pyran-4-yl)-l/f-iniidazol-5-yl]pyrimid (71.5 mg, 

0.276 mmol, obtained from Example 39(a)), 4-bromo-iV-(l-methylpiperidin-4- 
yl)benzenesulfonamide (obtained from Example 47(a)) (91.9 mg, 0.276 mutnol), CS2CO3 
(179.7 mg, 0.552 mmol), Pd2(dba)3 (6 mg, 0.007 mmol) and X-Phos (8 mg, 0.014 mmol) to 
give the title compound (61 mg, 43%). 

^H KIVER (400 MHz, CDCI3) 5 ppm 8.44 (d, >=5.3 Hz, 1 H) 7.81 (q, J^9.1 Hz, 4 H) 7,45 (s, 
1 H) 7.04 (d, 7=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 4.10 (dd, 7=11.6, 4.5 Hz, 2 H) 3.34 (t, 
7=1 1 .1 Hz, 2 H) 3.00 (s, 2 H) 2.62 - 2.68 (m, 4 H) 2.53 (dd, 7=12.6, 4.5 Hz, 4 H) 2.45 (s, 3 
H) 2.02 (s, 3 H) 1.88 (dd, 7=12.9, 3.3 Hz, 2 H) some overlap of protons; MS (ESI) m/z 5 12 
(M+1). 
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Example 47(a) 4'BromO'N-(l-methylpiperidin-4-yl)bem:enesulfonam^ 

The title compound was prepared in accordance with the general method F nsing 4- 
bromobenzenesulfonyl chloride (200.5 mg, 0.785 mmol) and l-methylpiperidin-4-amine 

(89.6 mg, 0.785 mmol) to give the title compound (245 mg, 94%). 

NMR (400 MHz, CDCI3) 5 ppm 7,72 - 7.78 (m, 2 H) 7.63 - 7.68 (m, 2 H) 3.1 1 - 3.22 
(m, 1 H) 2.70 (d, J=\ 1 .6 Hz, 2 H) 2.24 (s, 3 H) 2.03 (t, ^10.9 Hz, 2 H) 1 .73 - 1 .83 (m, 2 
H) 1.44 - 1.57 (m, 2 H); MS (ESI) m/z 334 (M + 1). 



Example 48 

iV-{4-[(4-Methyl-l,4-diazepan-l-yl)sulfonyI]phenyl}-4-I2-methyl-l-(tetrahydro-22y- 
pyiM-4-yO-LBr-taidazol-5-yl]pyiiniidin-2-aniine 

/ 




The title compoimd was prepared in accordance with the general method E using 4-[2- 
methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yI]pyrimidin-2-amine (53 .0 mg, 
0.204 mmol obtained from Example 39(a)), l-[(4-bromophenyl)sulfonyl]-4-methyl-l,4~ 
diazepane (as described in WO 2003004472) (75.6 mg, 0.204 mmol), CS2CO3 (199.8 mg, 
0.613 mmol), Pd2(dba)3 (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.010 mmol) to give the 
title compoimd (15 mg, 15%). 

^H ISIMR (400 MHz, CDCI3) 5 ppm 8.43 (d, >=5.3 Hz, 1 H) 7.69 - 7.81 (m, 4 H) 7.61 (s, 1 
H) 7.44 (s, 1 H) 7.02 (d, J=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 4.08 (dd, /=1 1.6, 4.5 Hz, 2 H) 
3.27 - 3.46 (m, 6 H) 2.64 - 2.73 (m, 4 H) 2.63 (s, 3 H) 2.44 - 2.57 (m, 2 H) 2.38 (s, 3 H) 
1.82 - 1.94 (m, 4 H); MS (ESI) tw/z 512 (M + 1). 
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Example 49 

AyV-Diethyl-4-({4-[2-methyl-l-(tetrahydro-2jfir-pyran-4-yl)-lK^ 
yl]pyri]mdm-2-yl}ainino)beiizenesuIfonamide 



The title compound was prepared in accordance with the general melhod E using 4-[2- 
methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-inridazol-5-yl]pyrLmidin-2-^^ (54.9 mg, 
0.212 mmol, obtained from Example 39(a)), 4-bromo-N,N-diethylbenzenesulfonamide (as 
described in/. Med, Chem., 2000, 43, 3878) (61.9 mg, 0.212 mmol), CS2CO3 (138.0 mg, 
0.423 mmol), Pd2(dba)3 (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.01 1 rmnol) to give the 
title corrqponnd (69 mg, 69%). 

NMR (400 MHz, CDCI3) S ppm 8.41 (d, /-5.3 Hz, 1 H) 7.96 (s, 1 H) 7.67 - 7.77 (m, 4 
H) 7.40 (s, 1 H) 6.99 (d, /=5.1 Hz, 1 H) 5.13 - 5.24 (m, 1 H) 4.02 (dd, 7=11.5, 4.4 Hz, 2 H) 
3.24 - 3.33 (m, 2 H) 3.21 (q, J=7.2 Hz, 4 H) 2.60 (s, 3 H) 2.36 - 2.51 (m, 2 H) 1.84 (dd, 
J=12.4, 2.8 Hz, 2 H) 1 .1 1 (t, J=7.2 Hz, 6 H); MS (ESI) m/z 471 (M + 1). 

Example 50 

iV-[4-(Azetidin-l-yIsuIfonyl)phenyl]-4-[2-methyl-l-(tetrahydro-2Jy-pyran-4-yl)-lJ^^ 
imidazol-5-yl]pyrimidin-2-amme 



The title compound was prepared in accordance with the general method E using 4-[2- 
methyl- 1 -(tetrahydro-2^/-pyran-4-yl)-l^r-imidazol-5-yl]pyrimidin-2-amine (59.2 mg, 
0.228 mmol, obtained from Example 39(a)), l-[(4-bromophenyl)sulfonyl]azetidine 
(obtained from Example 50(a)) (63.0 mg, 0.228 mmol), CS2CO3 (148.8 mg, 0.457 mmol). 




r 
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Pd2(dba)3 (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.01 1 mmol) to give the title compound 
(28 mg, 27%). 

*H NMR (400 MHz, CDCI3) 5 ppm 8.45 (d, J-5.3 Hz, 1 H) 7.81 - 7.88 (m, 2 H) 7.74 - 
7.81 (m, 3 H) 7.44 (s, 1 H) 7.03 (d. 7=5.3 Hz, 1 H) 5.13 - 5.25 (m, 1 H) 4.08 (dd, 7=11.6, 
4.5 Hz, 2 H) 3.77 (t, J=7.7 Hz, 4 H) 3.28 - 3.39 (m, 2 H) 2.63 (s, 3 H) 2.43 - 2.57 (m, 2 H) 
2.02 - 2.1 1 (m, 2 H) 1 .87 (d4 7-12.4, 2.8 Hz, 2 H); MS (ESI) m/z 455 (M + 1). 

Example 50(a) 1 ~[ (4-Bromophenyl)sulfonyl]azetidine 



The title compound was prepared in accordance with the general method F using 4- 
bromobenzenesulfonyl chloride (314.4 mg, 1.230 mmol) and azetidine (70.3 mg, 1.230 
mmol) to give the title compoimd (315 mg, 93%). 

^HNMR (400 MHz, CDCI3) 6 ppm 7.72 (d, 7-1.5 Hz, 4 H) 3.80 (t, 4 H) 2.06 - 2.17 (m, 2 
H); MS (ESI) m/z 211 (M + 1). 

Example 51 

iV-{3-[(4-Methylpipera2in-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(tetrahydro-2Zr-pyran- 
4-yl)-lir-imidazol-5-yl]pyrimidIn-2-amine 



The title compound was prepared in accordance with the general method E using 4-[2- 
methyl-1 -(tetrahydro-2J7-pyran-4-yl)-liy-iraidazol-5-yl]pyriniidin-2-am^ (60. 1 mg, 
0.232 mmol, obtained from Example 39(a)), l-[(3-bromophenyl)sulfonyl]-4- 
methylpiperazine (obtained from Example 51a) (74.0 mg, 0.232 mmol), CS2CO3 (151.0 
mg, 0.464 mmol), Pd2(dba)3 (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.012 mmol) to give 
the title compound (65 mg, 57%). 

^H NMR (400 MHz, CDCI3) 5 ppm 8.38 (d, 7=5.3 Hz, 1 H) 8.00 (s, 1 H) 7.96 (s, 1 H) 7.86 
(d, 7-8.6 Hz, 1 H) 7.34 - 7.46 (m, 3 H) 6.95 (d, 7=5.3 Hz, 1 H) 5.12 - 5.24 (m, 1 H) 3.99 
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(dd, >:11.5, 4.2 Hz, 2 H) 3.20 (t, ^11.2 Hz, 2 H) 3.03 (s, 4 H) 2.59 (s, 3 H) 2.30 ~ 2.48 
(m, 6 H) 2.22 {s, 3 H) 1.84 (dd, J=12.1, 2.5 Hz, 2 H); MS (ESI) /w/^ 498 (M + 1). 



mg, 1.537 mmol) to give the title compound (393 mg, 100%). 

^H NMR (400 MHz, CDCI3) 5 ppm 7.90 (t, J=L8 Hz, 1 H) 7.71 - 7.75 (m, 1 H) 7.66 - 7.70 
(m, 1 H) 7.41 (t, ^8.0 Hz, 1 H) 3.06 (s, 4 H) 2.45 - 2.53 (m, 4 H) 2.28 (s, 3 H); MS (ESI) 
»z/z320(M+l). 

Example 52 

JV-{3<!hloro-4-[(4-methylpiperazm-l~yl)sulfonyI]phenyl}-4-[2-me^^ 
2iy-pyran-4-y0-ljff-imidazol-5-yl]pyriiiddin-2-am 



The title compound was prepared in accordance with the general method E using 4~[2- 
methyl-l-(tetrahydro-2if~pyran-4~yl)-lif-iiiiidazol-5-yl]pyrimidin-2 (59.0 mg, 

0.228 mmol, obtained fiom Example 39(a)), l-[(4"bromo-2-chloroplienyl)sulfonyl]-4- 
methylpiperazine (obtained from Example 52(a)) (80.5 mg, 0.228 mmol), CS2CO3 (148.3 
mg, 0.455 mmol), Pd2(dba)3 (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.01 1 mmol) to give 
the title compound (59 mg, 49%). 

^H NMR (400 MHz, CDCI3) 6 ppm 8.43 (d, >=5.3 Hz, 1 H) 8.05 (s, 1 H) 8.00 (d, J=2.3 Hz, 
1 H) 7.90 (d, ^8.8 Hz. 1 H) 7.50 (dd, ^8.7, 2.1 Hz, 1 H) 7.42 (s, 1 H) 7.03 (d, /-5.3 Hz, 
1 H) 5.12 - 5.24 (m, 1 H) 4.05 (dd, 7=11.5, 4.4 Hz, 2 H) 3.22 - 3.35 (m, 6 H) 2.61 (s, 3 H) 



Example 51(a) 



l-[(3-Bromophenyl)sulfonyl]-4-methylpiperazine 




The title compound was prepared in accordance with the general method F using 3- 
bromobenzenesulfonyl chloride (357.1 mg, 1.398 mmol) and 1-methylpiperazine (153.9 
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2.37 - 2.52 (m, 6 H) 2.26 (s, 3 H) 1.87 (dd, J=12.4, 2.8 Hz, 2 H); MS (ESI) /«/^ 533 (M + 
1). 



The tide compound was prepared in accordance witb ihe general method F using 4-bromo- 
2-chlorobenzenesulfonyl chloride (326.0 mg, 1.124 mmol) and l-methylpiperazine (123.9 
mg, 1.234 mmol) to give the title compoimd (406 mg, 100%). 

NMR (400 MHz, CDCI3) 5 ppm 7.86 (d, J=8.6 Hz, 1 H) 7.67 (d, >=1.8 Hz, 1 H) 7.51 
(d4 ^8.6, 2.0 Hz, 1 H) 3.26 - 3.34 (m, 4 H) 2.42 - 2.49 (m, 4 H) 2.29 (s, 3 H); MS (ESI) 
7w/z354(M+l). 

Example 53 

iV-{3-Metliyl-4-[(4-methylpiperazin-l-yl)suIfonyllphenyl}-4-P-meth 
2fl^pyran^yI)-lir-imidazol-5-yllpyiimidUi-2-amine 



The title compound was prepared in accordance with the general method E using 4-[2- 
me1hyl-l-(tetrahydro-2jp^pyran-4-yl)-lJy-iniidazol-5-yl]pyrimidin-2-amin (60. 1 mg, 
0.232 mmol, obtained from Example 39(a)), l-[(4-bromo-2-methylphenyl)sulfonyl]-4- 
methylpiperazine (obtained from Example 53(a)) (77.2 mg, 0.232 mmol), CS2CO3 (151 .0 
mg, 0.463 mmol), Pd2(dba)3 (5 mg, 0.006 mmol) and X-Phos (7 mg, 0.012 mmol) to give 
the title compound (49 mg, 41%). 

*H NMR (400 MHz, CDCI3) 6 ppm 8.42 (d, ^=5.3 Hz, 1 H) 7.81 (d, 7=8.6 Hz, 1 H) 7.63 - 
7.70 (m, 2 H) 7.46 (d, J-2.0 Hz, 1 H) 7.42 (s, 1 H) 6.99 (d, 7=5.3 Hz, 1 H) 5.13 - 5.25 (m, 
1 H) 4.05 (dd, 7=11.6, 4,3 Hz, 2 H) 3.24 - 3.35 (m, 2 H) 3.11 - 3.22 (m, 4 H) 2.60 (d, ^7.6 



Example 52(a) 



l-[(4~Bro7nO'2-chlorophenyl)sulfonyl]-4-methylpiperazine 
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Hz, 6 H) 2.38 - 2.53 (m, 6 H) 2.27 (s, 3 H) 1.84 (dd, J=12.3, 2.7 Hz, 2 H); MS (ESI) m/^ 
512 (M+l). 

Example 53(a) l-[ (4-Bromo-2-methylphenyl)sulfonyl]-4-methylpiperazine 




The title compound was prepared in accordance with the general method F using 4-bromo- 
2-methylbenzenesulfonyl chloride (332.6 mg, 1.234 mmol) and 1-metiiylpiperazine (135.9 
mg, 1.357 mmol) to give the title compound (41 1 mg, 100%). 

MMR (400 MHz, CDCI3) 5 ppm 7.75 (d, J=8.3 Hz, 1 H) 7.44 - 7.52 (m, 2 H) 3.23 (s, 4 
H) 2.61 (s, 3 H) 2.49 (s, 4 H) 2.32 (s, 3 H); MS (ESI) m/z 334 (M + 1). 



Example 54 

5-Fluoro-iV-(4-{[(3i2)-3-methylmorpholin-4-yl]sulfonyl}phenyl)-4-[2-methyH- 
(tetrahydro-2iJ-pyran-4-yl)-ljy-imidazol-5-yl]pyrimidm-2-amine 




The title compound was prepared in accordance with the general method E using 5-Fluoro- 
4-[2-methyl-l<tetrahydro-2iy-pyran-4-yl)-l^/-imidazol-5-yl]pyrimidin-2-amine(52.^ 
0.188 mmol, obtained from Example 7(e)), (3i2)-4-[(4-bromophenyl)sulfonyl]-3- 
methylmorpholine (obtained from Example 54(a)) (60.0 mg, 0.188 mmol), CS2CO3 (122.2 
mg, 0.375 mmol), Pd2(dba)3 (4 mg, 0.005 mmol) and X-Phos (7 mg, 0.009 mmol) to give 
the title compound (24 mg, 25%). 

NMR (400 MHz, CDCI3) 6 ppm 8.36 (d, J=3.0 Hz, 1 H) 7.70 - 7.77 (m, 5 H) 7.68 (d, 
^=3.8 Hz, 1 H) 4.99 - 5.12 (m, 1 H) 4.10 (dd, J=l 1.7, 4.7 Hz, 2 H) 3.92 (q, ^6.7 Hz, 1 H) 
3.78 - 3.85 (m, 1 H) 3.54 - 3.63 (m, 2 H) 3.40 - 3.52 (m. 2 H) 3.34 (t, J^l 1 .6 Hz, 2 H) 3.21 
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- 3.30 (m, 1 H) 2.65 (s, 3 H) 2.48 - 2.62 (m, 2 H) 1.87 (dd, ^12.8, 3.7 Hz, 2 H) 1.17 (d, 
/=6.8 Hz, 3 H); MS (ESI) m/z 517 (M + 1). 



The title compound was prepared in accordance witii ihe general method F using 4- 
bromobenzenesulfonyl chloride (294.9 mg, 1.154 mmol) and (3i?)-3-methylmorpholine 
(128.4 mg, 1.269 mmol) to give the title compound (368 mg, 99%). 

NMR (400 MHz, CDCI3) 5 ppm 7.67 (d, 7=2.3 Hz, 4 H) 3.80 - 3.86 (m, 1 H) 3.58 (d, 
7=2.3 Hz, 2 H) 3.42 - 3.50 (m, 2 H) 3.21 - 3.30 (m, 1 H) 1.45 (d, 7-6.6 Hz, 1 H) 1.15 (d, 
>=6.8 Hz, 3 H); MS (ESI) m/z 321 (M + 1). 

Example 55 

5-FluoroTA^-{3-mefliyl-4-[(4-methylpipera!ribti-l-yl)su^^ 
(tetrahydro-2iT-pyran-4-yl)-lJEr-imidazol--5-ylJpyr^ 



The title compoimd was prepared in accordance with the general method E using 5-Fluoro- 
4-[2-methyl-l-(tetrahydro-2H^pyran-4-yl)-ljFf-imidazol-5-yl]pyrM (54.6 mg, 

0.202 mmol, obtained JOrom Example 7(e)), l-[(4-bromo-2-methylphenyl)sulfonyl]-4~ 
methylpiperazine (obtained from Example 53(a)) (67.3 mg, 0.202 mmol), CS2CO3 (131.6 
mg, 0.404 mmol), Pd2(dba)3 (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.010 mmol) to give 
the title compound (46 mg, 43%). 

^H NMR (400 MHz, CDCI3) 5 ppm 8.34 (d, 7=2.8 Hz, 1 H) 7.81 (d, 7-8.6 Hz, 1 H) 7.65 
(d, 7=3.8 Hz, 1 H) 7.57 - 7.63 (m, 2 H) 7.42 (d, 7=2.0 Hz, 1 H) 5.03 - 5.14 (m, 1 H) 4.07 
(dd, 7=1 1.6, 4.5 Hz, 2 H) 3.26 - 3.37 (m, 2 H) 3.11 - 3.23 (m, 4 H) 2.63 (s, 3 H) 2.59 (s, 3 



Example 54(a) 



(3Ry4-[(4-Bromophenyl)sulfonyl]-3-methylmorphoUne 
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H) 2.39 - 2.57 (m, 6 H) 2.27 (s, 3 H) 1.85 (dd, J=12.1, 3.0 Hz, 2 H); MS (ESI) wj/^ 530 (M 
+ 1). 

Example 56 

5-Fluoro-iVK4-{[{tS,45)-5-methyl-2,5-diazaMcyclo[2.2ai 
[2-mefhyl-l-(tetrahydro-2Jff-pyran-4-yr)-ljff-iim^ 



The title compound was prepared in accordance witibi the general method E using 5-Fluoro- 
4-[2-methyl-l-(tetrahydro-2H-pyraa-4-yl)-lif-imidazol-5-yl]pyrin^ (53.3 mg, 

0.197 mmol, obtained from Example 7(e)), (15',45)-2-[(4-bromophenyl)sulfonyl]-5-methyl- 
2,5-diazabicyclo[2.2.1]heptaiie (obtained from Example 56(a)) (65.3 mg, 0.197 mmol), 
CS2CO3 (128.5 mg, 0.394 mmol), Pd2(dba)3 (5 mg, 0.005 mmol) and X-Phos (6 mg, 0.010 
mmol) to give the title compound (60 mg, 57%). 

^HNMR (400 MHz, CDCI3) 5 ppm 8.34 (d, ^2.8 Hz, 1 H) 7.88 (s, 1 H) 7.73 (s, 4 H) 7.64 
(d, J=3.8 Hz, 1 H) 5.00 - 5.12 (m, 1 H) 4.22 (s, 1 H) 4.06 (dd, J=11.6, 4.5 Hz, 2 H) 3.53 (d, 

J=9.9 Hz, 1 H) 3.27 - 3.37 (m, 3 H) 3.00 (dd, 7=9.6, 2.3 Hz, 1 H) 2.83 (dd, J=9.9, 2.5 Hz, 1 
H) 2.65 (s, I H) 2.62 (s, 3 H) 2.43 - 2.57 (m, 2 H) 2.33 (s, 3 H) 1.85 (dd, J=12.5, 3.4 Hz, 2 
H) 1.67 (d, J=9.9 Hz, 1 H) 1.12 (d, J=10.1 Hz, 1 H); MS (ESI) m/z 528 (M + 1). 

Example 56(a) (lSAS)-2-[(4-Bromophenyl)sulfonyl]--5-methyl-2,5- 
diazabicyclo[2.2. 1 ] heptane 



The title compound was prepared in accordance with the general method F using 4- 
bromobenzenesulfonyl chloride (309.0 mg, 1.209 mmol), (liS',45)-2-methyl-2,5- 
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diazabicyclo[2.2.1]heptane hydrobromide (364.5 mg, 1 .330 mmol) and also adding EtsN 
(367.1 mg, 3.628 mmol) to give Uie title compound (400 mg, 100%). 

NIVIR (400 MHz, CDCI3) 5 ppm 7.65 - 7.73 (m, 4 H) 4.27 (s, 1 H) 3 .56 (dd, J=9.6, 1 .3 
Hz, 1 H) 3.36 (s, 1 H) 3.02 (dd, 7=9.6, 2.3 Hz, 1 H) 2,86 (dd, /=9.9, 2.5 Hz, 1 H) 2.65 (dd, 
J^10.0, 1.1 Hz, 1 H) 2.36 (s, 3 H) 1.74 (d, /=9.9 Hz, 1 H) 1.17 (d, 7=9.9 Hz, 1 H); MS 
(ESI)nz/z332(M+l). 

Example 57 

4-({5-Fluoro-4-[2-methyl-l-(tetrahydro-2jff-pyran-4-yl>-ljBr-lmldazo 
2-yl}amino)riV^--diniethylbeiizenesulfonamide 



The title compoimd was prepared in accordance with the general method E using 5-Fluoro- 
4-[2-methyl-l<tetrahydro-2H-pyran-4-yl)-lif-imidazol-5-yl]pyrimid^ (54.1 mg, 

0.200 mmol, obtained from Example 7(e)), 4-bromo-JV,Ar-dimethylbenzenesuIfonamide 
(52.9 mg, 0.200 mmol), CS2CO3 (130.4 mg, 0.400 mmol), Pd2(dba)3 (5 mg, 0.005 mmol) 
and X-Phos (6 mg, 0.010 nmaol) to give the title compound (44 mg, 47%). 
^HmfR (400 MHz, CDCI3) 6 ppm 8.35 (d, 7=2.8 Hz, 1 H) 7.82 (s, 1 H) 7.73 - 7.78 (m, 2 
H) 7.67 - 7.71 (m, 2 H) 7.65 (d, >=3.8 Hz, 1 H) 5.03 - 5.13 (m, 1 H) 4.07 (dd, >=11.6, 4.5 
Hz, 2 H) 3.28 - 3.38 (m, 2 H) 2.69 (s, 6 H) 2.64 (s, 3 H) 2.44 - 2.58 (m, 2 H) 1.86 (dd, 
7=12.1, 3.0 Hz, 2 H); MS (ESI) m/z 461 (M + 1). 

Example 58 

JV-[4-(Azetidin-l-ylsulfonyl)phenyl]-5-fluoro-4-[2-methyl-l-(tetrahydro-2£^^ 
yl)-lJ7-imidazol--5-yl]pyriinidm-2-'amine 
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The title compound was prepared in accordance with the general method E using 5-Fhioro- 
4-[2-niethyl-l-(tetrahydro-2i^-pyran-4-yl)-li?-iniidazol-5-yl]pyrimidin-^ (54.3 mg, 

0.201 mmol, obtained from Example 7(e)), l-[(4-bromophenyl)sulfonyl]azetidine (55.5 
mg, 0.201 mmol, obtained from Example 50(a)), CS2CO3 (130.9 mg, 0.402 nunol), 
Pd2(dba)3 (5 mg, 0.005 nmiol) and X-Phos (6 mg, 0.010 mmol) to give the title compound 
(38 mg, 40%). 

IH NMR (400 MHz, CDCI3) 6 ppm 8.36 (d, J=3.0 Hz, 1 H) 7.85 (s, 1 H) 7.73 - 7.83 (m, 4 
H) 7.66 (d, J=3.8 Hz, 1 H) 5.00 - 5.17 (m, 1 H) 4.08 (dd, /=1 1.6, 4.8 Hz, 2 H) 3.76 (t, 
J^7.7 Hz, 4 H) 3.28 - 3.40 (m, 2 H) 2.64 (s, 3 H) 2.44 - 2.59 (m, 2 H) 2.01 - 2.13 (m, 2 EC) 
1.87 (dd. ^12.3, 3.2 Hz, 2 H); MS (ESI) m/z 473 (M + 1). 

Example 59 

Methyl 3-{[4-<l,2Hdimethyl-lH4midazol-5-yO-S-fluoropyr^ 




2-Chloro-4-(l,2-dimethyl-177-imidazol-5~yl)-5-fluoropyrimidine (49 mg, 0.22 mmol, 1.0 
equiv., obtained from Example 1(b)), methyl-3-aminobenzoate (38 mg, 0.25 mmol, 1.15 
equiv.) and CS2CO3 (0.1 1 g, 0.33 mmol, 1.5 equiv.) were mixed in 1,4-dioxane (2 mL) and 
the mixture was flushed with argon for 10 minutes. Pd2(dba)3 (1 Img, 0.012.mmol, 054 
equiv.) and X-Phos (11 mg, 0.022 mmol,. 0.10 equiv.) were added and the reaction mixture 
was flushed with argon for another 10 minutes before the reaction was stirred for 16 h at 
+90 °C under an atmosphere of Argon. The reaction mixture was diluted with CH2CI2, 
filtered and evaporated. The residue was taken up in CH2CI2 and the organic phase was 
washed with H2O. Residual water was removed from the organic phase by addition of 
absolute EtOH before evaporation. The crude of the product was purified by flash 
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Chromatography (gradient from 100 % CH2CI2 to 5 % MeOH in CH2CI2) to yield a soUd 

(48 mg, 60%). 

NMR (400 MHz, DMSO-^fs) 5 ppm 9.81 (s, 1 H) 8.54 (d, 1 H) 834 (t, 1 H) 7.92 (dd, 1 
H) 7.59 - 7.52 (m, 2 H) 7.43 (t, 1 H) 3.93 (s, 3 H) 3.85 (s, 3 H) 2.41 (s, 3 H); MS (ESI) mJz 
340 (M-l). 

Example 60 

3-[[4-(2,3-Dimethylimida2ol-4-yl)-5-fluoro-pyrlmidm-2-yI]amiiio]-N-(3- 
methoxy p r opyl)benzamide hydrochloride 




The title compound was prepared in accordance with the general method G using flash 
chromatography (gradient from 100 % EtOAc to 5 % MeOH in EtOAc) for purification. 
Usmg methyl 3-{[4-(l>dimethyl-lH-imidazjol-5-yl)-5-fluoropyrimidin-2- 
yl]amino}benzoate (44.5 mg, 0. 13 mmol, obtained from Example 59), A1(CH3)3 (94 mg, 
1.3 mmol, 2.0 M in toluene) and 3-methoxypropan~l -amine (68.9 mg, 0.78 mmol), the 
base of the title compound (26 mg, 46%) was obtained as a solid. The hydrochloride was 
prepared in accordance with tbie melhod described within general method D. 

NMR (400 MHz, DMSO-^e) 6 ppm 9.97 (s, 1 H) 8.76 (d, 1 H) 8,45 - 8.38 (m, 1 H) 8.19 
(d, 1 H) 8.13 (t, 1 H) 7.83 - 7.76 (m, 1 H) 7.47 (d, 1 H) 7.39 (t, 1 H) 4.02 (s, 3 H) 3.39 - 
3.29 (m, 4 H) 3.24 (s, 3 H) 2.67 (s, 3 H) 1.80 - 1.71 (m, 2 H); MS (ESI) m/z 399 (M+1). 

Example 61 

[4-[[4-(2,3-Djumethylinaidazol-4-y0-5"fluoro-pyrimi^ 

(trmuoromethoxy)phenyi]-(4-methyIpiperazin-l-yQmethanonehydrocMoride 
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The title compound was prepared in accordance with the general meliiod G using flash 
chromatography (gradient from 100 % dichloromethane to 10 % MeOH in 
dichloromethane) for purification. Using methyl 4-{[4-(l,2-dimethyl-lH-imidazol-5-yl>5- 
fluoropyrimidin-2-yl]amino}-2-(trifluoromethoxy)benzoate (obtained from Example 
61(b)) (33 mg, 0.078 nunol), A1(CH3)3 (56 mg, 0.78 tnmol, 2.0 M in toluene) and 1- 
methylpiperazme (47 mg, 0.47 nunol), the base of the title compound (18 mg, 40%) was 
obtained as a solid. The hydrochloride was prepared in accordance with th method 
described within general method D. 

^HNMR (400 MHz, DMSO-cfe) 6 ppm 10.34 (s, 1 H) 8.82 (d, 1 H) 8.16 (d, 1 H) 7.91 (s, 1 
H) 7.83 (dd, 1 H) 7.49 (d, 1 H) 4.03 (s, 3 H) 3.09 - 2.87 (m, 4 H) 2.80 (s, 3 H) 2.66 (s, 3 
H); MS (ESI) m/z 493 (M+1). 

Example 61(a) Methyl 4-bromo-2-(1rifluoromethoxy)benzoate 



4-Bromo-l-iodo-2-(trifluoromethoxy)ben2ene (0.340 g, 0.93 mmol), Pd(OAc)2 (0.011 g, 
0.049 nunol), dppp (0.020 g, 0.048 mmol) and triethylamine (0.218 g, 2.15 mmol) were 
suspended in MeOH (10 mL) in a 300 mL glass vessel. The vessel was evacuated and 
filled with nitrogen gas (repeated 3 times) followed by evacuation and filling with CO gas 
(repeated 2 times) to establish a homogenous CO gas atmosphere at -3.5 bar. Heating in an 
oil bath at +65 °C for 90 minutes resulted in ^50 % conversion of the start material as 
juged by GCMS. After addition of more Pd(OAc)2 (0.009 g, 0.040 mmol), dppp (0.018 g, 
0.044 mmol) and triethylamine (0.58 g, 0.57 mmol) CO gas atmosphere was established as 
described above and the reaction was continued at +65 °C for another 130 minutes. When 
the mixture was cool (r.t) it was filtrered through diatomaceous earth and the solvent was 
evaporated. The crude product was purified by flash chromatography (gradient from 100 % 
heptane to 20 % EtOAc in heptane) to give the title compound as a clear liquid (0.068 g, 
24.5%). 
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NMR (400 MHz, DMSO-^/e) 5 ppm 7.92 - 7.85 (m, 1 H) 7.84-7.76 (m, 2 H) 3.85 (s, 3 
H); MS (CI) m/z 299 (''^r) (M+1). 

Example 61(b) Methyl 4-f[4-(lJ-dimethyl-lH-imidazol-5-yl)-5-fluorop}rimidm^ 

yl] amino }~2-(trifluoromethoxy)bemoate 




The title compound was prepared in accordance with the general method E (workup 
procedure A) with the exception that purification of the crude product was done by flash 
chromatography (gradient fiom 100 % heptane to 100 % EtOAc). Using 4-(l,2-Dimethyl- 
lH-imida2;ol-5-yl)-5-fluoropyririiidin-2-amine (obtained from Example 25(a)) (38 mg, 0.18 
mmol), methyl 4-bromo-2-(trifluoromethoxy)benzoate (obtained from Exan:q)le 61(a)) (64 
mg, 0.21 mmol), CS2CO3 (90 mg, 0.28 mmol), Pd2(dba)3 (8 mg, 0.009 mmol) and X-Phos 
(8 mg, 0.017 mmol), the title compound (33 mg, 42%) was obtained as a solid. 

NMR (400 MHz, DMSO-c/e) 6 Ppm 10.25 (s, 1 H) 8.63 (d, 1 H) 7.98-7.82 (m, 3 H) 7.58 
(d, 1 H) 3.95 (s, 3 H) 3.81 (s, 3 H) 2.42 (s, 3 H); MS (ESI) m/z 426 (M+1). 

Example 62 

N-[4-(Azetidm-.l-ylcarbonyl)phenyI] -5-fluor o-4- [2-methyl-l-(tetrahydro-2H-pyraii-4- 
yl)-lH-imidazol-5-yl]pyrimidm-2'ainine hydrochloride 




-o 

The title compound was prepared in accordance with the general method E (Workup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography (gradient from 100 % DCM to 5 % MeOH in DCM). Usmg 5-fluoro-4-[2- 
methyl-l<tetrahydro-2H-pyran-4-yl)-lH-iimdazol-5-yl]pyrm (obtained from 

Example 7(e)) (53 mg, 0.19 mmol), l-(4-chlorobenzoyl)azetidine {J. Org. Chem., 1974, 
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39(13), 1973) (39 mg, 0.20 mmolX CS2CO3 (95 m& 0.29 nimol), Pd2(dba)3 (8 mg, 0.009 
mmol) and X-Phos (10 mg, 0.02 mmol), ihe base of the title compound (52 mg, 62%) was 
obtained as a solid. The hydrochloride was prepared in accordance with the method 
described in general method D. 

NMR (400 MHz, DMSO-d^) 6 ppm 10.09 (s, 1 H) 8.81 (d, 1 H) 8.02 (s, 1 H) 7.69 (d, 2 
H) 7.56 (d, 2 H) 5.05 - 4.90 (m, 1 H) 4.40 - 4.18 (m, 2 H) 4.12 - 3.91 (m, 2 H) 3.81 (dd, 2 
H) 3.16 (t, 2 H) 2.78 (s, 3 H) 2.30 - 2.07 (m, 4 H) 1.92 (dd, 2 H); MS (BSI) m/z 437 (M+1). 

Example 63 

N-{4-[(3,3-Dmuoroa2»tidin7l-yl)carbon^]phenyl}-5-fluoro-4-[2-methyl-<l-- 
(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yI]pyrimidln-2-amineh^ 



The title compound was prepared in accordance with the general method E (W orkup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography (gradient from 100 % CH2CI2 to 5 % MeOH in CH2CI2). Using 5-fluoro- 
4-[2-mel3iyl-l~(tetrahydro-2fir-pyran-4-yl)- 17?-imidazol-5-yl]pyrimidin-2-amine (obtained 
from Example 7(e)) (49 mg, 0.18 mmol), l-(4"Chlorobenzoyl)-3,3-difluoroazetidine (44 
mg, 0.19 mmol), CS2CO3 (104 mg, 0.32 mmol), Pd2(dba)3 (9 mg, 0.010 mmol) and X-Phos 
(10 mg, 0.02 mmol), tiie base of the title confound (68 mg, 64%) was obtained as a solid. 
The hydrochloride was prepared in accordance with the general method D. 
^HNMR (400 MHz, DMSO-c^e) 5 ppm 10.15 (s, 1 H) 8.83 (d, 1 H) 8.02 (s, 1 H) 7.74 (d, 2 
H) 7.63 (d, 2 H) 5.03 - 4.91 (m, 1 H) 5.0 - 4.2 (m, 4 H) 3.82 (dd, 2 H) 3.18 (t, 2 H) 2.78 (s, 
3 H) 2.24 - 2.08 (m, 2 H) 1 .99 - 1.85 (m, 2 H); MS (ESI) m/z 473 (M+1). 

Example 63(a) 4-Bromo-2-(trifluoromethoxy)benzoic acid 




o 
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Thionyl chloride (5 mL) was added to 4-chloro-benzoic acid (0.49 g, 3.1 mmol). After 
addition of 2 drops of anhydrous DMF, the reaction mixture was reflnxed for ~15 minutes 
under an atmosphere of nitrogen. The solvent was evaporated in vacuo and the residue was 
dissolved in CH2CI2 (5 mL). 3,3-difluoroazetidine hydrochloride (0.42 g, 3.3 mmol)) was 
added followed by addition of triethylamine (0.91 mL, 6.6 mmol). The reaction mixture 
was stirred at r.t for -15 minutes before it was diluted with CH2CI2, washed with i) 
saturated NaHCOs (aq.) and ii) water. To the organic phase Abs. (absolute) EtOH was 
added (until a clear solution was obtained) and the solvents were evaporated in vacuo to 
give the title compound as a solid in 94 % yield. The isolated material was used in the next 
step wiUiout further purification. 

NMR (400 MHz, DMSO-t/e) 5 ppm 7.75 - 7.66 (m, 2 H) 7.58 - 7.48 (m, 2 H) 5.06 - 
4.15 (m, 4 H); MS (ESI) m/z 232 (M+1). 

Example 64 

5-Fluoro-N-[3-methyl-4-(moipholin-4-ylmethyl)phenylI^[2-mcthyl^^ 
2H-pyran-4-yI)-lH-i]nidazo]r5-3l]pyrlmidln-2-amine hydrochloric 




The title compound was prepared in accordance with the general method E (Workup 
procedure C), with the exception that Ihe base of the product was purified by flash 
chromatography (gradient fi:om 1 00 % CH2CI2 to 6 % MeOH in CH2CI2) before final 
purification by preparative HPLC. Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2£f-pyran-4- 
yl)-liy-imidazol-5-yl]pyrimidin-2-amine (obtained from Example 7(e)) (70 mg, 0.25 
mmol), 4-(4-chloro-2-methylbenzyl)morpholine (obtained from Example 64(a)) (60 mg, 
0.27 mmol), CS2CO3 (136 mg, 0.42 mmol), Pd2(dba)3 (13 mg, 0.014 mmol) andX-Phos (15 
mg, 0.031 mmol), the base of the title compound was prepared and transformed into the 
hydrochloride in accordance with the method described within general method D to yield 
(67 mg, 53%). 

NMR (400 MHz, DMSO-^^g) 6 ppm 10.54 (br s, 1 H) 9.90 (s, 1 H) 8.79 (d, 1 H) 8.00 (s, 
1 H) 7,63 - 7.50 (m, 2 H) 7.48 (d, 1 H) 5.05 - 4.90 (m, 1 H) 43,1 (br. s., 2 H) 3.98 - 3.75 
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(m, 6 H) 3.11 - 3.24 (m, 6 H, partly obscured by HDO signal) 2.78 (s, 3 H) 2.38 (s, 3 H) 
2.24 - 2.07 (m, 2 H) 1.92 (dd, 2 H); MS (ESI) m/z 465 (M-1). 



To a stirred, cooled (0 °C) solution of 4-clilQro-2-me11iylbenzaldehyde (0.23 g, 1.5 mmol) 
in MeOH (5 mL) was added raorpholine (0. 1 5 g, 1 .7 mmol), NaCNBHs (0.49 g, 7.8 mmol) 
and HO Ac (0.063 g, 1.0 mmol) and the reaction was stirred at r.t. over night. The solvent 
was removed in vacuo and the crude product was partitioned between EtOAc / IM 
NaHCOs (aq.). The organic phase was dried (Na2S04), filtered, concentrated and purified 
twice by flash chromatography (gradient from 100% pentane to 10% EtOAc in pentane) to 
give the title compound as a clear liquid (0.120 g, 35%). 

NMR (400 MHz, DMSO-^/g) 5 ppm 7.27 - 7.21 (m, 2 H) 7.20 - 7.14 (m, 1 H) 3.57 - 
3.49 (m, 4 H) 3.38 (s, 2 H) 2.36 - 2.31 (m, 4 H) 2.3 1 (s, 3 H); MS (ESI) m/z 226 (M+1). 

Example 65 

S-Fluoro-N-[4-(morpholin-4-ylmethyl)phenyll-4-[3-oxan-4-yl-2- 
(trifluoromethyl)imidazol-4-yl]-pyrimidin-2-amine hydrochloride 



procedure B. The product was purified by flash chromatography (CH2Cl2/MeOH 20:1). 
Using 5-Huoro-4-[l-(tetrahydro-2H"pytan-4-yl)-2<trifluoromefhyl)-lH-imidaz»^ 
yl]pyriimdin-2-amine (obtained from Example 34(d)) (38 mg, 0.115 mmol), 4-(4- 
bromobenzyl)-morpholine (0.028 g, 0.11 mmol), CS2CO3 (75 mg, 0.23 mmol), Pd2(dba)3(8 
mg, 0.0086 mmol) and X-Phos (8.2 mg, 0.017 mmol), the base of the title compound (42 
mg, 76%) was obtained as a solid. The hydrochloride was prepared in accordance with the 
method described in general method D. 



Example 64(a) 



4-(4-Chloro-2''methylbenzyl)morphoJine 





The title compound was prepared in accordance with the general method E and work-up 
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NMR (400 MHz, DMSO-de) S 9.74 (s, 1 H), 8.73 (d, 1 H), 7.55-7.53 (m, 3 H), 7.21 (d, 
2 H), 4.81 (m, 1 H), 3.78 (m, 2 H), 3.55 (t, 4 BO, 3.39 (s, 2 H), 3.18 (t, 2 H), 2.32 (m, 4 H), 
2.13 (m. 2 H), 1.86 (m, 2 H); MS (ES) m/z 505 (M-1). 

s Example 66 

5-Fluoro-N-{4-[(4-fluoropiperidin-l-yl)carbonyl]phenyl}-4-[2-meth^^^^ 
2H-pyran-4-yl)-]H4inidazol-5-yl]pyrimidin-2-ainin^ 



To a solution of lifhiiim4-({5-fluoro-4-[2-melJiyl-l-(tetrahydro-2H-pyran-4-yl)4H^ 
10 imidazol-5 -yl]pyrimidm-2-yl} ainino)benzoate (obtained from Example 66(a)) (50 mg, 0.12 
mmol) in anhydrous DMF (0.5 mL) was added a solution of HBTU (56 mg, 0.15 mmol) in 
DMF (0.5 mL) and the mixture was shaken for Ih at r.t. 4-Fluoropiperidine hydrochloride 
(22 mg, 0.16 mmol) was then added followed by the addition of DIPEA (65 mg, 0.50 
mmol) and the reaction mixture was shaken o.n. (over night) at r.t. The crude of the base 
15 product was purified using preparative HPLC and was transferred into the hydrochloride in 
accordance with the method described within general method D to yield the title compound 
(37 mg, 54%) as a solid. 

NMR (400 MHz, JmSO-de) 6 ppm 10.02 (s, 1 H) 8.80 (d, 1 H) 8.02 (s, 1 H) 7.66 (d, 2 
H) 7.35 (d, 2 H) 4.79 - 5.04 (m, 2 H) 3.81 (dd, 2 H) 3.57 (br.s., 2 H) 3.14 (t, 2 H) 2.78 (s, 3 
20 H) 2.23 - 2.07 (m, 2 H) 1 .99 - 1 .79 (m, 4 H) 1 .7 1 (br.s., 2 H); MS (ESI) m/z 483 (M+1). 

Emmple 66(a) Lithium 4-({5-fluoro-4-[2-methyUl-(tetrahydro~2H-pyran-4-yl)'lH- 

imidazoU5~yl]pyrimidin-'2'-yl}ammo)benzoate 





H 
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Ethyl 4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-^ 

2-yl}ainino)benzoate (obtained from Example 67) (1 . 1 6 g, 2.73 mmol) and LiOH x H2O 
(115 mg, 2.74 mmol) were slurried in EtOH (15 mL) and H2O (4.4 mL). The slurry was 
heated at +50-60°C under an atmosphere of Argon for 20 h then the reaction mixture was 
allowed to stand for 6 days at r.t.. The solvents were ihen evaporated and the residue was 
slnmed in THF / H2O 9:1 and heated at +60°C for 24 h. No more conversion of the ester 
was seen (LCMS). LiOH x H2O (59 mg, 1.16 mmol) was added in two portions and the 
slurry was heated at +60°C for -20 h. Removal of the solvents in vacuo gave the title 
compound as a solid (1.17 g). The isolated material was used in amidation reactions 
without further purification. 

NMR (400 MHz, DMSO-d^) 5 ppm 9.49 (s, 1 H) 8.54 (d, 1 H) 7.75 (d, 2 H) 7.45 (d, 2 
H) 7.32 (d, 1 H) 5.1 1 - 4.98 (m, 1 H) 3.78 (dd, 2 H) 3.05 (t, 2 H) 2.53 (s, 3 H) 2.24 - 2.08 
(m, 2 H) 1.78 (dd, 2 H); MS (ESI) m/z 398 (M+1). 

Example 67 

Ethyl 4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-iinidazol-S- 
yl]pyrinttidin-2-yI}amlno)beiizoate 



The title compound was prepared in accordance with the general method E (W orkup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography (gradient from 100 % CH2CI2 to 5 % MeOH in CH2CI2). Using 5-fluoro- 
4-[2-methyl- 1 -(tetrahydro-2iy-pyran-4-yl)- li/-imidazol-5-yl]pyrimidin-2-amine (obtained 
from Example 7(e)) (794 mg, 2.86 mmol), ethyl 4-iodobenzoate (820 mg, 2.97 mmol), 
CS2CO3 (1.48 g, 4.54 mmol), Pd2(dba)3 (59 mg, 0.064 mmol) and X-Phos (63 mg, 0.13 
mmol), the title compound (1.16 g, 95%) was obtained as a solid. 

^H>3MR (400 MHz, DMSO-^^e) 5 ppm 9.97 (s, 1 H) 8.64 (d, 1 H) 7.86 (d, 2 H) 7.76 (d, 2 
H) 7.35 (d, 1 H) 5.08 - 4.96 (m, 1 H) 4.27 (q, 2 H) 3.81 (dd, 2 H) 3.12 (t, 2 H) 2.54 (s, 3 H) 
2.27 - 2.1 1 (m, 2 H) 1 .82 (dd, 2 H) 1.30 (t, 3 H); MS (ESI) m/z 426 (M+1). 
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Example 68 

iNyV-Diethyl-4<{5-fluoro-4-[2-nflethyl-l-(tetrahydro-2J5r^^ 
yl]pyrimidm-2-yl}amiiio)benzamidehydrocUoride 



5 To a solution of liliiium 4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl>.lH- 

imidazol-5-yl]pyrimidin-2-yl}aimno)benzoate (obtained from Example 66(a)) (50 mg, 0.12 
mmol) in anhydrous DMF (0.5 mL) was added a solution of HBTU (56 mg, 0.15 mmol) in 
DMF (0.5 mL) and the mixture was shaken for Ih at r.t. . Diethyl amine (1 3 mg, 0. 1 8 
mmol) was flien added followed by the addition of DIPEA (48 mg, 0.37 mmol) and the 

10 reaction mixture was shaken over night, at r.t. The crude of the base product was purified 
using preparative HPLC and was transferred into the hydrochloride in accordance with the 
melhod described in the general method D to yield the title compound (34 mg, 56%) as a 



NMR (400 MHz, DMSO-4;) S ppm 9.99 (s, 1 H) 8.81 (d, 1 H) 8.03 (s, 1 H) 7.66 (d, 2 
15 H) 7.29 (d, 2 H) 5.05-4.92 (m, 1 H) 3.82 (dd, 2 H) 3.16 (t, 3 H) 2.78 (s, 3 H) 2.24-2.08 (m, 
2 H) 1.97-1.86 (m, 2 H) 1.10 (t, 6 H); MS (ESI) m/z 453 (M+l). 

Examples 69-91 

The foUowing Exani^les were prepared according to the procedure described in Examples 
20 66 and 68 except that the quantity of DIPEA used m each case was adjusted depending on 
whether the starting anaine was a free base, mono- or higher salt. 3 equivalents of DIPEA 
were used for amines that were freebases and one additional equivalent was added for 
every additional salt. The group R is an amine connected via the nitrogen to form an 




solid. 



amide. 



25 
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Ex 


R 


NMR 


Yield 


M/z 


69 




NMR (400 MHz, DMSO-^s) 
5 ppm 9.78 (s, 1 H) 8.61 (d, 1 H) 
8.26 (t, 1 H) 7.80 - 7.72 (m, 2 H) 
7.70 - 7.63 (m, 2 H) 7.34 (d, 1 
H) 5.08 - 4.97 (m, 1 H) 3.81 (dd, 
2H)3.23(s,3H)3.08(t,2H) 
2.54 (s, 3 H) 2.25 - 2.11 (m, 2 H) 
1.80 (dd, 2 H) 1.78 - 1.69 (m, 2 
H) 


67% 


469 


70 




9.80 (s, 1 H) 8.61 (d, 1 H) 7.68 
(d, 2 H) 7.55 - 7.43 (m, 2 H) 
7.34 (d, 1 H) 5.33 (dd, 1 H) 5.08 

- 4.94 (m, 1 H) 3.90 - 3.50 (m, 6- 
7 H uncertain integral) 3.17 - 
3.04 (m, 2 H) 2.54 (s, 3 H) 2.25 

- 1.95 (m, 4 H) 1.86 - 1.75 (m, 2 
H) 


67% 


469 


71 


F 


9.82 (s, 1 H) 8.61 (d, 1 H) 7.70 
(d, 2 H) 7.50 (d, 2 H) 7.34 (d, 1 
H) 5.07 - 4.94 (m, 1 H) 3.89 (t, 2 
H) 3.82 (dd, 2 H) 3.71 (t, 2 H) 
3.11 (t, 2 H) 2.54 (s, 3 H) 2.5 - 
2.37 (m, 2 H) 2.24- 2.11 (m, 2 
H)1.81(dd,2H) 


73% 


487 
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Ex 


R 


NMR 


Yield 


M/z 


72 


O ) NH, 


9.78 (s, 1 H) 8.61 (d, 1 H) 8.08 
(d, 1H)7.81 -7.75(m,2H) 
7.71 - 7.64 (m, 2 H) 7.34 (d, 1 
H) 5.07 - 4.95 (m, IH) 4.04- 
3.92 (m, 1 H) 3.91 - 3.84 (m, 2 
H)3.81 (dd, 2H)3.10(t, 2H) 
2.54 (s, 3 H) 2.25 - 2.1 1 (m, 2 H) 
L86 - 1.69 (m, 4 H) 1.63 - 1.50 
(m, 2 H). 27 of 29 signals 
reported, signals obscured by 
HDO 


48% 


481 


73 


T 


9.78 (s, 1 H) 8.60 (d, 1 H) 7.68 
(d,2H)7.38-7.30(m,3H) 
5.07 - 4.95 (m, 1 H) 3.82 (dd, 2 

ir|3.63 (br. s.,2H)3.11(t,2H) 
2.84 (t, 2 H) 2.53 (s, 3 H) 2.24 - 
2.11 (m,2H) 1.80 (dd, 2 H) 


55% 


464 


74 


HO^ J 


9.72 (s, 1 H) 8.59 (d, 1 H) 7.64 
(d,2H)7.33(d,lH)7.30(d,2 
H) 5.06 - 4.94 (m, 1 H) 4.75 (t, 1 
H) 3.83 (dd, 2 H) 3.53 (br. s., 2 
H)3.11 (t,2H)2.53(s,3H) 
2.24 - 2.10 (m, 2 H) 1.80 (dd, 2 
H) 1.15- 1.00 (m, 3 H) 


33% 


469 
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Ex 


R 


NMR 


Yield 




75 


prrv J 
HUs ^ 


9.74 (s, 1 H) 8.60 (d, 1 H) 7.64 

(d, 2 H) 7.39 - 7.28 (m, 3 H) 
5.07 - 4.94 (m, 1 H) 4.81 - 4.71 
(m, 1 H) 3.82 (dd, 2 H) 3.54 (br. 
s., 2 H) 3.1 1(1, 2 H) 2.96 (s, 3 
H) 2.54 (s, 3 H) 2.24 - 2.10 (m, 2 
H) 1.80 (dd, 2 H) 


35% 


455 


76 




9.76 (s, 1 H) 8.59 (d, 1 H) 7.69 - 
7.63 (m, 2 H) 7.36 - 7.28 (m, 3 
H) 5.06 - 4.94 (m, 1 H) 3.81 (dd, 
2 H) 3.55 - 3.40 (m, 6 H 
xmcertain integral) 3.22 (s, 3 H) 
3.09 (t, 2 H) 2.53 (s, 3 H) 2.42 
(br. s.» 3 H uncertain integral) 
2.24 - 2.10 (m, 2 H) 1.79 (dd, 2 
H) 


64% 


524 


77 


o 


9.79 (s, 1 H) 8.61 (4 1 H) 8.23 - 
8.12 (m, IH) 7.79- 7.71 (m, 2 
H) 7.70 - 7.64 (m, 2 H) 7.34 (d, 

1 H) 5.08- 4.97 (iTi,lH) 3.81 
(dd, 2 H) 3.08 (t, 2 H) 2.54 (s, 3 
H) 2.38 (br s, 4 H uncertain 
integral) 2.24 - 2.1 1 (m, 2 H) 

1.80 (dd, 2 H) 1.55- 1.43 (m, 4 
H) 1.42-1.31 (m,2H) 


73% 


508 
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Ex 


R 


NMR 


Yield 


M/z 


78 


O 


9.80 (s, 1 H) 8.61 (4 1 H) 8.24 - 

8.14(m, lH)7,79-7.71(m,2 
H) 7.70 - 7.63 (m, 2 H) 7.34 (d, 
1 H) 5.08 - 4.97 (m, 1 H) 3.81 
(dd, 2 H) 3.62 - 3.51 (m, 4 H) 
3.07 (t, 2 H) 2.54 (s, 3 H) 2.5 - 
2.34 (m, 6 H uncertain integral) 
2.24 - 2.11 (m, 2 H) 1.80 (dd, 2 
H) 


56% 


510 


79 


XI2JN N 


9.76 (s, 1 H) 8.61 (4 1 H) 7.99 
(d, 1 H) 7.77 (d, 2 H) 7.66 (d, 2 
H) 7.35 (d, 1 H) 5.07 - 4.95 (m, 
1 H) 4.14 -4.01 (m, IH) 3.81 
(dd, 2 H) 3.10 (t, 2 H) 2.54 (s, 3 
H) 2.25 - 2.10 (m, 2 H) 1.80 (dd, 
2H) 1.15(d,6H) 


51% 


439 


80 


^0 


9.79 (s, 1 H) 8.61 (d, 1 H) 8.30 
(d, 1 H) 7.79 (d, 2 H) 7.68 (d, 2 
H) 7.34 (d, 1 H) 5.07 - 4.95 (m, 
1 H) 4.48 - 4.39 (m, 1 H) 3.89 - 
3.76 (m, 4 H) 3.74 - 3.66 (m, 1 
H) 3.56 (dd, 1 H) 3.10 (t, 2 H) 
2.54 (s, 3 H) 2.25 - 2.08 (m, 3 H) 
1.95 - 1.85 (m, IH) 1.80 (dd, 2 
H) 


51% 


467 
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Ex 


R 


NMR 


Yield 


M/z 


81 




9.74 (s, 1 H) 8.60 (d, 1 H) 7.66 
(d, 2 H) 7.37 - 7.26 (m, 3 H) 
5.07 - 4.94 (m, 1 H) 3.82 (dd, 2 
H) 3,78 - 3.55 (m, 6 H) 3.50 
(br.s., 2 H) 3.10 (t, 2 H) 2.53 (s, 
3 H) 2.24- 2.10 (m, 2 H) 1.80 
(dd,2H)1.91-1.67(m,2H) 


68% 


481 


82 




9.76 (s, 1 H) 8.59 (d, 1 H) 7.66 
(d, 2 H) 7.36 - 7.27 (m, 3 H) 
5.06 - 4.94 (m, 1 H) 3.81 (dd, 2 
H) 3.47 (m, 4 H) 3.09 (t, 2 H) 
2.53 (s, 3 H) 2.43 - 2.26 (m, 6 H) 
2.24 - 2.10 (m, 2 H) 1.79 (dd, 2 
H)0.99(t,3H) 


68% 


494 


83 


XT 

T 


9.78 (s, 1 H) 8.60 (d, 1 H) 7.67 
(d, 2 H) 7.38 - 7.27 (m, 3 H) 
5.07 - 4.96 (m, 1 H) 3.81 (dd, 2 
H) 3.57 - 3.47 (m, 2 H) 3.08 (t, 2 
H) 2.53 (s, 3 H) 2.24 - 2.10 (m, 2 
H) 1.79 (dd, 2 H) 1.06 (br. s., 6 
H) 


44% 


495 


84 




9.79 (s, 1 H) 8.61 (d, 1 H) 8.23 
(q,lH)7.78 - 7.72(m,2H) 
7.69 - 7.64 (m, 2 H) 7,34 (d, 1 
H) 5.08 - 4.96 (m, 1 H) 3.81 (dd, 
2 H) 3.08 (t, 2 H) [2.76 (s, 1.5 H) 
2.75 (s, 1.5 H)] rot. 2.54 (s, 3 H) 
2.24 - 2 . 1 1 (m, 2 H) 1 . 8 0 (dd, 2 
H) 


23% 


411 
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Ex 


R 


NMR 


Yield 


M/z 


85 


OH 


9.77(s, IH) 8.60(4 IH) 7.66 

(d,2H)7.50-7.40(m,2H) 
7.33(d, IH) 5.07 -4.95 (m, 1 
H) 4.95 (dd, 1 H) 4.35 - 4.18 (m, 
1 H) 3.88 - 3.76 (m, 2 H) 3.65 - 
3.20 (multiplets partly obscured 
by HDO-signal, no reliable 
integral) 3.1 1 (t, 2 H) 2.54 (s, 3 
H) 2.25 - 2.10 (m, 2 H) 1.99 - 
1.72 (m, 4 H) 


36% 


467 


86 




9.79 (s, 1 H) 8.61 (d, 1 H) 8.24 
(t, 1 H) 7.81 - 7.75 (m, 2 H) 7.71 
- 7.65 (in, 2 H) 7.35 (d, 1 H) 
5.07 - 4.96 (m, 1 H) 4.70 (t, 1 H) 
3.82 (dd, 2 H) 3.53 - 3.45 (m, 3 
H) 3.10 (t, 2 H) 2.54 (s, 3 H) 
2.25 - 2.11 (m, 2 H) 1.81 (dd, 2 
H) 


53% 


441 


87 


1 


9.79(s, IH) 8.61 (d,lH) 8.19 
(t, 1 H) 7.79 - 7.72 (m, 2 H) 7.70 
- 7.64 (m, 2 H) 7.34 (d, 1 H) 
5.08 - 4.96 (m, 1 H) 3.81 (dd, 2 
H)3.09(t,2H)2.54(s,3H) 
2.47 - 2.38 (m, 2 H) 2.26 - 2. 11 
(m, 8 H) 1.80 (dd, 2 H) 


60% 


468 



wo 2007/040440 



PCT/SE2006/001116 



127 



Ex 


R 


NMR 


Yield 


M/z 


88 




9.75 (s,lH) 8.59 (d,lH) 7.65 
(d, 2 H) 7.38 - 7.25 (m, 3 H) 
5.07 - 4.94 (m, 1 H) 3.81 (dd, 2 
H) 3.09 (t, 2 H) 2.90 (br. s., 2 H) 
2.53 (s, 3 H) 2.30 - 2.09 (m, 8 H) 
1.86 - 1.67 (m, 4 H) 1.43 - 1.26 
(m, 2 H) 


67% 


508 


89 


% 

Described in WO 
2005097750 


9,80 (s, 1 H) 8.61 (d, 1 H) 8.27 
(t, 1 H) 7.80 - 7.72 (m, 2 H) 7.71 
- 7.64 (m, 2 H) 7.35 (d, 1 H) 
5.07 ~ 4.97 (m, 1 H) 3.81 (dd, 2 
H) 3.08 (t, 2 H) 2.93 (t, 2 H) 
2.73 (t, 2 H) 2.59 (t, 2 H) 2.54 (s, 
3 H) 2.27 - 2.10 (m, 4 H) 1.80 
(dd, 2 H) 


71% 


530 


90 




9.76 (s, 1 H) 8.60 (d, 1 H) 7.66 
(d, 2 H) 7.36 - 7.27 (m, 3 H) 
5.06 - 4.94 (m, 1 H) 3.81 (dd, 2 
H) 3.45 (br s not possible to 
integrate) 3.09 (t, 2 H) 2.53 (s, 3 
H) 2.42 (br. s., 4 H) 2.24 - 2.10 
(m, 2 H) 1-79 (dd, 2 H) 0.97 (s, 3 
H) 0.96 (s, 3 H). Two braad 
overlapping signals could not be 
integrated accurately 


65% 


508 
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Ex 


R 


NMR 


Yield 


M/z 


91 




9.73 (s, 1 H),8.59 (d, 1 H) 7.65 

(d, 2 H) 7.33 (d, 1 H) 7.3 (d, 2 
H) 5.06 - 4.95 (m, 1 H) 3.81 (dd, 
2 H) 3.58 (br. s., 2 H) 3.43 (br. 
s., 2 H uncertain integral) 3.09 (t, 
2 H) 2.63 (br. s., 1 H uncertain 
integral) 2.53 (s, 3 H) 2.33 - 2.10 
(m,5H)L88- 1.69(m,4H) 


66% 


494 



Example 92 

5-Fluoro-iV-[4-(methylsiilfonyI)phenyl]-4-[l-(tetrahydro-2Jy-pyran-4-yl)-2- 
(trlfluoromethyl)-ljBr4midazol-5"yl]pyrimidin-2-amme 




The title compound was prepared in accordance with the general method E using 5-fluoro- 

4-[l-(tetrahydro-2i!^pyra!i-4-yl)-2-(trifluoroniethyl)-lif4imdazol-5-yl]pyTU^ 

(66 mg, 0.2 nunol, obtained from Example 34(d)) and 4-bromophenyl methyl sulfone (47 

mg, 0.2 mmol) to give the title compound (43 mg, 44%). 

NMR (400 MHz, CDCb) 5 ppm 8.46 (d, /=2.27 Hz, 1 H) 7.76 - 7.87 (m, 4 H) 7.63 (d, 
J=3.03 Hz, 1 H) 4.72 - 4.85 (m, 1 H) 4.04 (dd,/=11.87, 4.80 Hz, 2 H) 3.37 - 3.49 (m, 2 H) 
3.02 (s, 3 H) 2.56 - 2.73 (m, 2 H); MS (ESI) mk 486 (M + 1). 

Example 93 

iV-[4-(Azetidin-l-ylcarbonyI)phenyl]-5-fluoro-4-[l-(tetrahydro-2H-pyran-4-yl)-2- 
(trifluoromethyl)-l/r-imidazol-5-yl]pyrimidin-2-amine 
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The title compoiind was prepared in accordance wiHi the general method E using S-fluoro- 
4-[l-(tetrahydro-2if-p)n™-4-yl>2-{trifluoromethyl)-lir^ 

-amine 

(66 mg, 0.2 mmol, obtained from Example 34(d)) and l-(4-bromobenzoyl)azetidine 
(obtained from 93(a)) (48 mg, 0.2 mmol) to give the title compound (48 mg, 49%). 
'H NMR (400 MHz, CDCI3) a ppm 8.46 (d, J-2.53 Hz, 1 H) 7.71 (d, /-3.03 Hz, 1 H) 7.57 
- 7.69 (m, 4 H) 4.80 - 4.92 (m, 1 H) 4.30 (d, /-44.21 Hz, 4 H) 4.08 (dd, ^1 1 .62, 4.80 Hz, 
2 H) 2.64 - 2.79 (m, 2 H) 2.30 - 2.44 (m, 2 H) 1.86 (d, ^=8.84 Hz, 2 H); MS (ESI) m/z 491 
(M + 1). 

J&Komple 93(a) l'(4-Bromobemayl)caetidine 



Azetidine (275 mg, 4.82 mmol) followed by EtaN (0.66 mL, 4.8 mmol) was added 
dropwise to 4-bromobenzoyl chloride (1.0 g, 4.56 mmol) in DCM (10 mL). The mixture 
was stirred 30 min before it was diluted with CH2CI2, washed with saturated NaHCOa 
(aq.), water, dried (Na2S04), filtered and concentrated in vacuo. The crude product was 
purified by flash chromatography (heptan to Heptan: EtOAc 1 ;4) to give tbe title 
compound (765 mg, 70%) as a solid, 

*H NMR (400 MHz, CDCI3) 5 ppm 7.47 - 7.58 (m, 4 H) 4.26 (t, ^7.83 Hz, 4 H) 2.29 - 
2.43 (m, 2 H); MS (ESI) m/z 240 (M + 1). 

Example 94 

iV-[4-(Azetidin-l-ylcartionyl)-3-chlorophenyl]-4-(l,2-dimethyl-lJy-M 
fluoropyrimidiii-Z^aniine 
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The title compound was prepared in accordance with the general method E using 4-(l,2- 
dimethyH/ir-imidazoI-5-yl)-5-fluoropyrimidin-2-amine (26 mg, 0.125 mmol, obtained 
from Example 25(a)) and l-(4-bromo-2-chlorobenzoyl)a2:etidine (obtained from Example 
94(a)) (35 mg, 0.127 mmol) to give the tilie compound (17 mg, 34%). 

NMR (400 MHz, CDCI3) 6 ppm 8.46 (d, J^2.53 Hz, 1 H) 7.71 (d, J=3.03 Hz, 1 H) 7.57 
- 7.69 (m, 4 H) 4.80 - 4.92 (m, 1 H) 4.30 (d, >44.21 Hz, 4 H) 4.08 (dd, J=l 1.62, 4.80 Hz, 
2 H) 3.42 (t, J=12.00 Hz, 2 H) 2.64 - 2.79 (m, 2 H) 2.30 - 2.44 (m, 2 H) 1.86 (d, J=8.84 
Hz, 2 H); MS (ESI) m/z 491 (M + 1). 

Example 94(a) l~(4~Bromo-2-chlorobenzoyl)azetidme 



The title compound was prepared in accordance with the general method H using 4-bromo- 
2-chlorobenzoic acid (0.75 g, 3.19 mmol) and azetidine (192 mg, 3.36 mmol) to give the 
title compound (800 mg, 91%). 

^H NMR (400 MHz, CDCI3) 5 ppm 7.58 (d, >=2.02 Hz, 1 H) 7.45 (dd, y=8.08, 1.77 Hz, 1 
H) 7.22 (d, J=8.08 Hz, 1 H) 4.22 (t, J=7.83 Hz, 2 H) 3.97 (t, 2 H) 2.28 - 2.41 (m, 2 H); MS 
(ESI)»i^274(M+l). 

Example 95 

iV-[4-(Azetidin-l-ylcarbonyl)-3-methylphenyl]-4-(l,2-dimethyI-lir-imidazol-5-yl)-5- 
fluoropyriniidiii-2-amine 
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H 

The title compound was prepared in accordance with the general method E using 4-(l,2- 
dimethyl-liY-inudazol-5-yi)-5~fluoropyrimidin-2-amine (30 mg, 0.145 mmol, obtained 
ftom Example 25(a)) and l-(4-bromo-2-methyIbenzoyl)azetidine (obtained from Example 
5 95(a)) (37 mg, 0.145 mmol) to give the title conqjound (32 mg, 58%). 

NMR (400 MHz, CDCI3) 5 ppm 8.27 (d, ^=3.03 Hz, 1 H) 7.75 (d, Hz, 1 H) 7.36 

- 7.45 (m, 2 H) 7.18 - 7.26 (m, 2 H) 4.21 (t, 7=7.58 Hz, 2 H) 3.98 (t, 7-7.58 Hz, 2 H) 3.93 
(s, 3 H) 2.48 (s, 3 H) 2.25 - 2.36 (m, 2 H); MS (ESI) m/z 381 (M + 1). 

10 Excanple 95(a) l-(4-Bromo-2-methylbenzoyl)azetidine 



The title compound was prepared in accordance with the general method H using 4-bromo- 
2-mefliylbenzoic acid (1 .0 g, 3.93 mmol) and azetidine (225 mg, 3.94 mmol) to give the 
title compound (670 mg, 67%). 
15 'HNMR (400 MHz, CDCI3) 5 ppm 7.38 - 7.41 (m, 1 H) 7.33 (dd, 7=8.08, 1.52 Hz, 1 H) 
7.11 (d, 7-8.08 Hz, 1 H) 4.06 (d, 7=97.01 Hz, 4 H) 2.38 (s, 3 H) 2.27 - 2.36 (m, 2 H); MS 
(ESI) m/z 254 (M+1). 

Example 96 

20 4-(l,2-Dimethyl-1^4mida2ol-5-yl)-5-fluoro-JV-[4-(methylsulfon^ 




amine 
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The title compoimd was prepared in accordance with the general method E using 4-(l,2- 
dimethyl-li?-imidazol-5-yl)-5-fluoropyritnidin-2-amine (40 mg, 0.193 mmol, obtained 
from Example 25(a)) and 4-bromophenyl methyl sulfone (47 mg, 0.20 mmol) to give the 
title compound (21 mg, 30%). 

NMR (400 MHz, CDCI3) 5 ppm 8.32 (d, ^3.03 Hz, 1 H) 7.84 - 7.91 (m, 2 H) 7.75 - 
7.82 (m, 3 H) 7.70 (s, 1 H) 3.95 (s, 3 H) 3.06 (s, 3 H) 2.50 (s, 3 H); MS (JEST) m/z 362 (M + 
1). 

Example 97 

JV-[3-CMoro-4H;methyls«lfonyl)phenyll-4-(l^dimethyI-l/r-iimdaz^^^ 
fluoropyiimidin-2--aiiiine 



The title compound was prepared in accordance with the general method E using 4-(l,2- 
dimethyl-17?-irnidazol-5-yl)-5-fluoropyrimidin-2-amine (40 mg, 0.193 mmol, obtained 
from Exain^le 25(a)) and 4-bromo-2-chlorophenyl methyl sulfone (obtained from 97(a)) 
(54 mg, 0.20 mmol) to give the title compound (21 mg, 27%). 

^HNMR (400 MHz, CDCI3) 5 ppm 8.34 (d, J=3.03 Hz, 1 H) 8.10 (d, 7=2.02 Hz, 1 H) 8.03 
(d, .7=8.84 Hz, 1 H) 7.85 (s, 1 H) 7.79 (d, 7=4.55 Hz, 1 H) 7.49 (dd, 7=8.72, 2.15 Hz, 1 H) 
3.98 (s, 3 H) 3.27 (s, 3 H) 2.51 (s, 3 H); MS (ESI) m/z 396 (M+ 1). 

Exanyple 97(a) 4'BromO''2-chlorophenyl ryietkyl sulfone 



4-Bromo-2-chlorobenzenesulfonyl chloride (960 mg, 3.3 mmol) was added in portion to a 
solution of Na2S03 (460 mg, 3.6 mmol) and NaHCOs (555 mg, 6.6 mmol) in H2O (5 mL) 
at +75 °C. After 2 h. at +75 °C the reaction mixture was allowed to reach r.t and Mel (1 
mL, 16 mmol) was added. The mixture was heated in a microwave oven (+100 °C, 2 min). 




H 
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The reaction mixture was cooled to r.t. and diluted with CH2CI2. The organic phase was 
washed with H2O, dried (Na2S04), filtered and concentrated in vacuo to give the title 
compound (450 mg, 50 %) 

NMR (400 MHz, CDCI3) 5 ppm 8.02 (d, J=8.59 Hz, 1 H) 7.75 (d, J=1.77 Hz, 1 H) 7.64 
(dd, y=8.59, 1.77 Hz, 1 H) 3.27 (s, 3 H); 
MSCESI)/k/z268 Qs/t), 

Example 98 

JV-{3-CWoro-4-[(4-methylpiperazm-l-yl)siilfonyl]phenyl}-4-(l,2-dim 
inMdazol-^yI)-^fluoropyi1]]iidln-2-anune 



The title compound was prepared in accordance with the general method E using 4-(l,2- 
dimethyl-li/-imidazol-5-yl)-5-fluoropyriniidin-2-ainine (40 mg, 0.193 mmol, obtained 
from Example 25(a)) and l-[(4-bromo-2-chlorophenyl)suIfonyl]-4-methylpiperazine 
(obtained from example 52(a)) (70 mg, 0.198 mmol) to give the title compound (29 rag, 
31%). 

NMR (400 MHz, CDCI3) 5 ppm 8.34 (d, >=3.03 Hz, 1 H) 8.05 (d, ^2.02 Hz, 1 H) 7.95 
(d, J=8.84 Hz, 1 H) 7.80 (d,y-4.55 Hz, 1 H) 7.49 (s, 1 H) 7.43 (dd, J-8.84, 2.27 Hz, 1 H) 
3.99 (s, 3 H) 3.26 - 3.35 (m, 4 H) 2.52 (s, 3 H) 2.44 - 2.49 (m, 4 H) 2.30 (s, 3 H); MS (ESI) 
Wz480(M+l). 




H 



Example 99 

4-(l,2-Dimethyl-1^4midazol-5-yl)-5-fluoro-iV-{3-methyl-4-[(4-methylpiperazm^ 
yl)suIfonyl]phenyl}pyriiiiidin-2-amme 
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F. 




H 



The title compound was prepared in accordance with the general method E using 4-(l,2- 
dimethyl-lH4midazol-5-yl)-5-fluoropyriniidin-2-ainine (40 mg, 0.193 mmol, obtained 
from Example 25(a)) and l-[(4-bromo-2--methylphenyl)sulfonyl]-4-methylpiperazine 
(obtained from Example 53(a)) (66 mg, 0.198 mmol) to give the title compound (32 mg, 
36%). 

NMR (400 MHz, CDCI3) 6 ppm 8.34 (d, ^3.03 Hz, 1 H) 8.05 (d, J=2.02 Hz, 1 H) 7.95 
(d, J=8.84 Hz, 1 H) 7.80 (d, >4.55 Hz, 1 H) 7.49 (s, 1 H) 7.43 (dd, J=8.84, 2.27 Hz, 1 H) 
3.99 (s, 3 H) 3.26 - 3.37 (m, 4 H) 2.52 (s, 3 H) 2.44 - 2.50 (m, 4 H) 2.30 (s, 3 H); MS (ESI) 
»7/z460(M+l). 

Example 100 

iV-[4-(Azetidin-l-ylcarbonyl)-3-(trmuoromethoxy)phenyl]-4-(l,2-dimetJiyl-lJJ- 
imidazol-5-yl)-5-fluoropyrmiidm-2-amme 



The title compound was prepared in accordance with the general method E using 4-(l,2- 
dimethyl-lJy-imidazol-5-yl)-5-fluoropyrimidin-2-amine (40 mg, 0.193 mmol, obtained 
from Example 25(a)) and l-[4-bromo-2-(trifluoromethoxy)benzoyl]azetidine (obtained 
from Example 100(c)) (64 mg, 0,197 mmol) to give the title compound (29 mg, 34%). 
*H NMR (400 MHz, CDCI3) 6 ppm 8.31 (d, >=3.03 Hz, 1 H) 7.72 - 7.79 (m, 2 H) 7.65 (s, 1 
H) 7.45 (d, 7=1.01 Hz, 2 H) 4.21 (t, >=7.71 Hz, 2 H) 4.05 (t, >'7.71 Hz, 2 H) 2.49 (s, 3 H) 
2.27 - 2.37 (m, 2 H); MS (ESI) m/z 451 (M + 1). 
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Example 100(a) 



Methyl 4'-hromo-2~(trifluoromethojcy)benzoate 




o 



To 4-bromo-l-iodo-2-(trifluoromethoxy)benzene (2.0 g, 5.45 nunol), Pd(OAc)2(121 mg, 
0.54 mmol), dppp (222 mg, 0.54 mmol) and EtsN (2.3 mL, 1 6.3 mmol) m. MeOH (50 mL) 
was introduced CO (g) to a pressure of 2.5 bar. The mixture was stirred at 2.5 bar and at 
+65 for 4h. The mixture was filtered through diatomaceous earth and tiie residue was 
concentrated in vacuo. The crude product was purified by flash chromatography (Heptan to 
Heptane.EtOAc 4: 1) to give the title compound (900 mg, 55%) as a Hquid. 

NMR (400 MHz, CDCI3) 5 ppm 7.86 (d, J=8.34 Hz, 1 H) 7.55 (dd, J-8.46, 1.89 Hz, 1 
H) 7.50 - 7.53 (m, 1 H) 3.94 (s, 3 H); MS (ESI) m/z 298 (Wt). 

Example 100(b) 4-Bromo-2'(triflt4oromethoxy)benzoic acid 



LiOH monohydrate (75 mg, 1 .79 mmol) was added to methyl 4-bromo-2- 
(trifluoromethoxy)benzoate (400 mg, 1.34 mmol, obtained from 100(a)) in THF: H2O (9:1, 
5 mL). The mixture was heated in a microwave oven (+120 1 0 min). The reaction 
mixture was cooled to r.t and diluted with CH2CI2 and H2O. 2 M HCl was added until pH 
1 . The mixture was extracted and the water phase was re-extracted with CH2CI2. The 
organic phases were combined, dried (Na2S04), filtered and concentrated in vacuo to give 
the title compoxmd (300 mg, 79 %) as a solid. 

NMR (400 MHz, CDCI3) 5 ppm 7.99 (d, ^8.34 Hz, 1 H) 7.59 (dd, ^=8.34, 1.77 Hz, 1 
H) 7.55 - 7.57 (m, ^1 .26 Hz, 1 H); MS (ESI) m/z 283 (M - 1). 
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Example 100(c) 



l'[4'Bromo-2-(trifluoromethoxy)benzoyl]azetidine 




O 



-N. 



The title compound was prepared in accordance with the general method H using 4-bromo- 
2-(trifluoromethoxy)benzoic acid (300 mg, 1.05 mmol, obtained jfrom Example 100(b)) 
and azetidine (70 mg, 1.22 mmol) to give the title compomd (200 mg, 59%). 
^HNMR (400 MHz, CDCI3) 5 ppm 7.50 (dd, J=8.21, 1.64 Hz, 1 H) 7.45 - 7.48 (m, 1 H) 
7.38 (d, ^8.08 Hz, 1 H) 4.21 (t, J=7.71 Hz, 2 H) 4.00 (t, >=7.58 Hz, 2 H) 2.34 (dd, 18 H); 
MS (ESI) m/z 324 (M + 1). 

Example 101 

5-Fluoro-N-[4-(4-methylpiperazm-l-yl)sulfonylphenyl]-4-[3-methyl-2- 
(trifluoromethyl)imidazol-4-yl]-pyriiiddin-2-amlne hydrochloric 



The title compound was prepared in accordaace with liie general method E using 5-Fluoro- 
4-[l-methyl-2-(trifluoromethyl)-l^f-imidazol-5-yl]pyrimidin-2-amine (obtained from 
Example 101(e)) (35 mg, 0.135 mmol) and l-[(4-bromophenyl)sulfonyl]-4- 
methylpiperazine (described in WO 2003004472) (38 mg, 0.12 mmol) to give (47 mg, 
78%). The hydrochloride was prepared in accordance with that described in general 
method D. 

*H NMR (DMSO-t/tf, 300 MHz) 5 10.6-10.3 (m, 2 H), 8.82 (s, 1 H), 7.99 (s, 8.4 Hz, 2 
H), 7.9-7.7 (m, 3 H), 4.13 (s, 3 H), 3.8-3.6 (m, 2 H), 3.5-3.3 (m, 2 H), 3.3-3.0 (m, 2 H), 
2.73 (s, 3 H), 2.7-2.5 (m, 2 H); MS (ES) m/z 500 (M+1). 




F 
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Example 101(a) 2,2,2-Trifluoro-N-methyl'N-(5-methylisoxazoU4^^^ 




Trifluoroacetic anhydride (10 mL, 71 minol) in CH2CI2 (100 mL) was added to N,5- 
dimethylisoxazol-4-amine (Reiter, L.A., J. Org. Chem. 1987, 52, 2714-2726) (6.68g, 59.6 
mmol) in DCM (200 mL) and pyridine (6 mL, 74 mmol) at 0 °C. The mixture was stirred 
at 0 **C for 30 min and at r.t. for 2 h. The reaction mixture was diluted witibi CH2CI2 (100 
mL) and washed with H2O and saturated NaHCOa (aq). The organic layer was dried 
(Na2S04), concentrated in vacuo to give the title compound (12.4 g, 100%) as a solid. 
MS (ESI) m/z 208 (M^. 

Exan^le 1 01 (b) l-[l-Metkyl-2-(trifluoromethyl)'lH-imidazol-^^ 




2;2,2-1rifluoro-JV^methyl-j/V^-(5-methylisoxazol-4-yl)acetamide (12.4 g , 59.6 mmol, 
obtained from Ejcample 1(a)) in EtOH (30 ml) was hydrogenated over Pd/C (10%, 1 .0 g) at 
50 psi. The reaction mixture was stirred at +50 °C overnight. Sodium methoxide (5.0 g, 
87.7 mmol) was added and the resulting mixture was heated to reflux overnight. The 
mixture was filtered through diatomaceous earfh and the residue was diluted with saturated 
NaHCOs (aq.) and extracted with EtOAc. The combined organic layers were dried 
(Na2S04) and concentrated in vacuo. The crude product was purified by flash 
chromatography (Heptane :EtO Ac 2: 1) to give the title compound (6.1 g, 52%) as an oil. 

NMR (400 MHz, CDCI3) 5 ppm 7.77 (s, 1 H), 4.07 (s, 3 H), 2.54 (s, 3 H); 
MS (ESI) m/z 192 (M^). 
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Example 101(c) (2E)'3'(Dimetk^Iammo)-l'fl-methyl-2'(tnflu^ 
imidazol-5~yl]prop-2-efi^l-one 




O 

l-[l-methyl-2<trifluoromethyl)-li?^imidazol-5-yl]d^ (6.0 g, 31 mmol, obtained 
from Exanq)le 101(b)) was dissolved in DMFDMA/DMF (1 : 1 , 46 mL) and the mixture 
was stirred at +100 °C overnight. After cooling to r.t. the mixture was diluted with H2O 
and extracted with CH2CI2 (three times). The organic phases were combined, dried 
(ISra2S04), filtered and concentrated in vacuo to give the title confound (7.1 1 g, 93%) as a 
solid. 

MS (ESI) m/z 247 (IVf^; MS (ESI) m/z 248 (M + 1). 

Example 1 01 (d) (2Z)-3~(Dimethylamino)-2-fluoro-l-[l-methyl-2-(Mfluo 
lH-imidazol"5'ylJprop-2~en-l'^ne 

o ^ 

Selectfluor (10.9 g, 30.8 monol) was added in portions to a stirred solution of (2^-3- 

(dimethylainino)-l-[l-methyl-2-(trifluorome1h.yl)-liy-iinidazol-5-yl] 

g, 28.3 mmol, obtained from Example 101(c)) in CH3CN (250 mL) at 0 °C. After stirring 

at 0 °C for 1.5 h the reaction mixture was diluted with H2O and extracted with CH2CI2 

(three times). The organic phases were combined, dried (Na2S04)5 filtered and 

concentrated in vacuo to give the crude title compoimd that was used in the next step 

whitout any futher purification. 

MS (ESI) ni/z 265 (b/t); MS (ESI) m/z 266 (M + 1). 
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Example 102(e) 5-JF7uorO'4-fl-metkyl-2-(trifluoromethyl)-m''imidazo^ 
yl]pyrimidin-2-amine 



A reaction mixture of (2Z)-3-(dimethylainino)-2-fluoro-l-[l-niethyl-2-(^^^ 
lif-imidazol-5-yl]prop-2-en-l-one (28 3 mmol, crude from Example 101(d)), guanidine 
carbonate (13.5 g, 75 mmol) and NaOMe (6.5 g, 120 mmol) in 1-butanoI (250 mL) was 
heated to reflux under argon atmosphere for 2.5 h. The mixture was diluted with H2O and 
extracted with CH2CI2. The organic phases were combined, dried CNa2S04), filtered and 
concentrated in vacuo. The crude product was purified by flash chromatography 
(Heptane:EtOAc 1: 1 to Heptane:EtOAc 1: 2) to give the title compound (1.76 g, 21%) as a 



IMMR (400 MHz, CDCI3) 5 ppm 8.27 (d, ^=3.03 Hz, 1 H) 7.74 (d, J=4.04 Hz, 1 H) 5.02 
(hr. s., 2 H) 4.14 (s, 3 H); MS (ESI) w/ziei (M^. 

Example 102 

5-Fluoro-4-[3-methyl-2-(trifluoromethyl)imidazol-4-yl]-N-(4-(morpIiolin-4- 
ylmethyl)phenyl] -pyriaiidin-2-aniine hydrochloride 



The title compound was prepared in accordance with the general method E using 5-fluoro- 
4-[l-methyl-2-(trifluoromethyl)-li7-imidazol-5-yl]pyrimidin~2-am^ (obtained fi-om 
Example 101(e)) (35 mg, 0.135 mmol) and 4-(4-bromobenzyl)-morpholme (34mig, 0.134 
mmol) to give (48 mg, 83%). The hydrochloride was prepared in accordance to that 
described in general method D. 



NMR (DMSO-fife, 300 MHz) 5 10.95 (br s, 1 H), 10.00 (s, 1 H), 8.73 (s, 1 H), 7.9-7.7 
(m, 3 H), 7.52 (d, 8.4 Hz, 2 H), 4.26 (4 4 Hz, 2 H), 4.10 (s, 3 H), 3.93 (d. 12 




solid. 
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Hz, 2 H), 3.77 (d, J= 12 Hz, 2 H), 3^3 (d, ^ = 12 Hz, 2 H), 3.1-3.0 (m, 2 H); MS (ESI) 
/w/z437(M+l) 

Example 103 

[4-[5-Iluoro-4-[3-methyl-2-(trifliioromethyl)imidazol-4-yl] 

yl] amiiiophenyl]-(4-inethylpip eraziii-l-y])-inethanoiie hydrochloride 



The title compound was prepared in accordance with the general method E using 5-fluoro- 
4-[l -methyl-2-(trifluoromethyl)-lff-imidazol-5-yl]pyrimidin-2-amine (obtaiaed from 
Example 101(e)) (35 mg, 0.135 mmol) and l-(4-bromobenzoyl)"4-methylpiperazine (36 
mg, 0.127 mmol) to give (30 mg, 51% yield). The hydrochloride was prepared in 
accordance to that described in general method D. 

*HNMR (DMSO-c/ff, 300 MHz) 5 10.84 (br s, 1 H), 10.10 (s, 1 H), 8.76 (s, 1 H), 7.9-7.7 
(m, 3 H), 7.45 (d, J= 8.4 Hz, 2 H), 4.2-4.0 (m, 5 H), 3.6-3.2 (m), 3.2-3.0 (m, 2 H), 2.77 
(s, 3 H); hydrogens in the region 3.6-3.2 ppm were not integrated due to the overlap with 
the water peak; MS (ESI) m/z 464 (M+1) 

Example 104 

[4-[5-Fluoro-4-[3-tetrahydropyran-4-yl-2-(trifluoromethyl)imidazol-4-yl]-pyrimidni- 
2-yl]ammophenyll-(4-methylpiperazin-l-yl)-methanone hydrochloride 



The title compound was prepared in accordance with the general method E and work-up 

procedure B. The product was purified by flash chromatography (CHzC^/MeOH 30:1, 
20:1 then 15:1). Using 5-fluoro-4-[l-(tetrahydro-2H-pyran-4-yI)-2-(trifluoromethyl)-lH- 
imidazol-5-yl]pyrimidin-2-amine (obtained from Example 34(d)) (33 mg, 0.1 mmol), l-(4- 




F 
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bromobenzoyl)-4-meUiylpiperazme (0.027 g, 0.095 mmol), CS2CO3 (65 mg, 0.2 nnnol), 
Pd2(dba)3 (6.8 mg, 0.0075 mmol) and X-Phos (7 mg, 0.015 mmol), the base of the title 
compound (35 mg, 70%) was obtained as a solid. The hydrochloride was prepared in 
accordance with the method described in general method D. 

^HNMR CDMSO-<3?tf. 300 MHz) 5 10.60 (br s, 1 H), 10.11 (s, 1 H), 8.82 (s, 1 H), 7.74 (d, J 
= 8.4 Hz, 2 H), 7.56 (s, 1 H), 7.42 (d, 7= 8.4 Hz, 2 H), 4.80 (t, 1 H), 3.80 (d, J= 8.4 Hz, 2 
H), 3.22 (t, J= 1 1.5 Hz, 2 H), 3.2-3.0 (m, 2 H), 2.78 (s, 3 H), 2.2-2.1 (m, 2 H), 2.0-1.8 (m, 
2 H); 6 Hydrogens were not assigned in the region 3.6 -2.2 ppm due to the presence of the 
water and DMSO peaks in this region; MS (ESI) m/z 534.5 (M+1); MS (ESI) m/z 532.5 
(M-1). 

Example 105 

5-Fluoro-N-[3-(methylsulfonyl)-4-(morpholm-4-ylmethyl)phenyl]-4-[2-methyl-l- 
(tetrahydro-2H-pyran-4-yl)-lH-umdazol"^yI]pyriiiiidm-2^ 



The title compoxmd was prepared in accordance with the general method E (Workup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography (gradient from 100 % CH2CI2 to 6 % MeOH m CH2CI2) before final 
purification by preparative HPLC. Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4- 
yl)-lif-imidazol-5-yl]pyrimidin-2-amine (obtained firom Example 7(e)) (35 mg, 0.13 
mmol), 4-[4-bromo-2-(methylsulfonyl)benzyl]morpholine (obtained from Example 105(a)) 
(46 mg, 0.14 tnmol), CS2CO3 (66 mg, 0.20 namol), Pd2(dba)3 (6 mg, 0.006 mmol) and X- 
Phos (8 mg, 0.017 mmol), the base of the title compound (23 mg, 32%) was obtained as a 
solid. The hydrochloride was prepared in accordance with the method described in general 
method D. 

^H NMR (400 MHz, DMSO-^^e) 6 ppm 10.47 (br.s., 1 H) 10.40 (s, 1 H) 8.88 (d, 1 H) 8.33 
(s, 1 H) 8.22 (d, 1 H) 8.07 (s, 1 H) 7.98 (br.s., 1 H) 5.00 - 4.87 (m, 1 H) 4.62 (br.s., 2 H) 
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4.03 - 3.72 (m, 6 H) 2.82 (s. 3 H) 2.24 - 2.09 (m, 2 H) 2.02 - 1.90 (m, 2 H) additional 
protons obscured by the HDO signal; MS (ESI) m/z 531 (M+1). 

Example 105(a) 4-f4-Bromo-2-(methylsuifonyl)benzylJmorphoUne 



To a stirred solution of 4-bromo-2-(methylsulfonyl)benzaldehyde (0.20 g, 0.76 mmol) in 
MeOH (1.5 mL) was added morpholine (0.073 g, 0.84 mmol), NaCNBHs (0.072 g, 1.1 
mmol) and HOAc (0.09 1 g, 1 .5 mmol) and the reaction was stirred at r.t. over night. The 
solvent was removed in vacuo and the crude product was partitioned between EtOAc / IM 
NaHCOs (aq.). The organic phase was dried (Na2S04), filtered concentrated and purified 
by flash chromatography (gradient from 1 00% heptane to 40% EtOAc in heptane) to give 
the title compound as a soHd (0.088 g, 35%). 

NMR (400 MHz, DMSO- Je) 5 ppm 8.03 (d, 1 H) 7.90 (dd, 1 7.56 (d, 1 H) 3.82 (s, 2 
H) 3.59 - 3.51 (m, 4 H) 3.48 (s. 3 H) 2.44 - 2.35 (m, 4 H); MS (ESI) m/z 336 (M+1). 

Example 106 

5-riuoro-N-I4-(inethylsiilfonyl)-3-(trifluoromethyl)phenyl]-4-[2-methyl-l- 
(tetrahydro-2H-pyran-4-yl)-lH-iimdazol-5-yl]pyriinidin-2-amta 



The titie compoimd was prepared in accordance with the general method E (Workup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography (gradient from 100 % EtOAc to 10 % MeOH in EtOAc). Using 5-fluoro- 
4-[2-methyl-l-(tetrahydro-2^f-pyran-4-yl)-l^-inQidaz»l-5-yl]pyrinaidm-2-aram^ (obtained 
from Example 7(e)) (40 mg, 0.14 mmol), 4-bromo-l-(methylsulfonyl)-2- 
(trifluoromethyl)benzene (43 mg, 0.14 mmol), CS2CO3 (85 mg, 0.26 mmol), Pd2(dba)3 (8 
mg, 0.009 mmol) and X-Phos (9 mg, 0.018 mmol), the base of the title compound (64 mg. 
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83%) was obtained as a solid. The hydrochloride was prepaid in accordance with the 
method described within general method D. 

NMR (400 MHz, DMSO-Je) S ppm 10.64 (s, 1 H) 8.94 (d, 1 H) 8.30 - 8.21 (m, 2 H) 
8.16 - 8,01 (m, 2 H) 4.99 - 4.87 (m, 1 H) 3.84 (dd, 2 H) 3.23 (s, 3 H) 3.28 - 3.20 (m, 2 H 
signal partly obscured by the HDO signal) 2.80 (s, 3 H) 2.24 - 2.09 (m, 2 H) 1 .94 (dd, 2 
H); MS (ESI) m/z 500 (M+l). 

Example 107 

6-({5-Fluoro-4-[2-methyI-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-ylIpyrimito 
2-yl}amino)-293-dihydro-4H-thiochromen-4-one l^-dioxide hydrochloride 



The title compound was prepared in accordance with the general method E (Workup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography twice [(i) gradient fix)m 100 % EtOAc to 10 % MeOH in EtOAc, (ii) 
gradient firom heptane / CHzCla 7:3 to 3 % MeOH m heptane / CH2CI2 7:3] followed by 
precipitation firom a solution in MeOH / CH2CI2 1 :3 by addittion of toluene. Using 5- 
fluoro-4- [2-mettiyl- 1 -(tetrahydro-2/f-pyran-4-yl)- l/f-imidazol-5-yl]pyrimidin-2-amine 
(obtained from Example 7(e)) (51 mg, 0.18 mmol), 6-chloro-2,3-dihydro-4H-thiochromen- 
4-one 1,1-dioxide (46 mg, 0.20 mmol), CS2CO3 (95 mg, 0.29 namol), Pd2(dba)3(9 mg, 
0.010 mmol) and X-Phos (10 mg, 0.021 nmol), the base of the title conipound (20 mg, 
23%) was obtained as a solid. The hydrochloride was prepared in accordance with the 
method described in general method D with the exception that the salt was precipitated 
from a CH3CN / CH2CI2 solution. 

^H NMR (400 MHz, DMSO-d6) 5 ppm 10.45 (s, 1 H) 8.89 (d, 1 H) 8.26 (d, 1 H) 8.21 (dd, 
1 H) 8.03 (br. s., 1 H) 7.89 (d, 1 H) 5.03 - 4.90 (m, 1 H) 3.95 (t, 2 H) 3.82 (dd, 2 H) 3.26 - 
3.21 (m, 2 H signal partiy obscured by the HDO signal) 3.16 (t. 2 H) 2.79 (s, 3 H) 2.23 - 
2.08 (m. 2 H) 1.93 (dd, 2 H); MS (ESI) m/z 470 (M-1). 
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Example 108 

6-<{5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-inridazol-5-yl]^ 
2-yl}amino)thiochromaii-4-ol 1,1-dioxide hydrochloride 




The title compound was prepared in accordance with the general method E (Workup 
procedure C), with the exception that the base of the product was purified by flash 
chromatography (gradient from 100 % CH2CI2 to 5 % MeOH in CH2CI2). Using 5-fluoro- 
4-[2-methyl- 1 -(tetrahydro-2ff-pyran-4-yl)- 1 jy-imidazol-5-yl]pyrimidin-2-amine (obtained 
j&xwn Example 7(e)) (52 mg, 0.18 nmiol), 6-chlorothiochroman-4-ol 1,1 -dioxide (Boissier, 
Jacques R.; Ratouis, Roger, Fr. M. (1970), FR 7499) (46 mg, 0.20 mmol), CS2CO3 (95 mg, 
0.29 mmol), Pd2(dba)3 (8 mg, 0.009 mmol) and X-Phos (9 mg, 0.019 mmol), the base of 
the title compomid (10 mg, 12%) was obtained as a solid. The hydrochloride was prepared 
in accordance with the general method D. 

NMR (400 MHz, UMSO-de) 5 ppm 10.19 (s, 1 H) 8.83 (d, 1 H) 7.98 (br. s., 1 H) 7.87 
(dd, 1 H) 7.79 (d, 1 H) 7.66 (d, 1 H) 5.81 (br s, 1 H) 5.05 - 4.90 (m, 1 H) 4.76-4.66 (m, 1 
H) 3.83 (dd, 2 H) 3.60 - 3.45 (m, 2 H) 3.14 (q, 2 H) 2.76 (s, 3 H) 2.5 - 2.40 (m, 1 H) 2.36 - 
2.23 (m, 1 H) 2.23 - 2.07 (m, 2 H) 1.98 - 1.85 (m, 2 H); MS (ESI) m/z 474 (M+1). 



Example 109 

N-(3-Dimethylaminopropyl)-3-[[4-(2,3-dimethylimidazol-4-yl)-5--fluoro-pyrimidin-2- 
yl] amiBo]benzamide 




The title compound was prepared in accordance with the general method G using 
preparative HPLC (gradient from 0 % to 40 % acetonitrile in ammonium acetate buffer) for 
purification. Using methyl 3-{[4-(l^-dimethyl-lH-iniidazol-5-yl)-5-fluaropyrimidin-2- 
yl]amino}benzoate (44 mg, 0.129 mmol, obtained from Example 59), MiCRsh (54 mg. 
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0.75 mmol, 2.0 M in tolueaae) andN,N-dimetliylpropaiie-l,3-diamine (0.89 mg, 0.87 
mmol), Ihe title compound (45 mg, 84%) was obtained as a solid. 

^HNMR (400 MHz, DMSO-c/g) 5 ppm 9.70 (s, 1 H) 8.53 (d, 1 H) 8.42 (t, 1 H) 8.12 (s, 1 
H) 7.82 - 7.75 (m, 1 H) 7.56 (d, 1 H) 7.43 - 7.32 (m, 2 H) 3.92 (s, 3 H) 2.40 (s, 3 H) 2.25 (t, 
2 H) 2.13 (s, 6 H) 1.71 - 1.58 (m, 2 H); MS (ESI) m/z 412 (M+1). 

Example 110 

N-(3-Dimethylammopropyl)-3-[[4-(2,3-dimethyUmidazol-4-yl)-5-fluoro-pyrimi^ 
yll aminol-N-methyl-benzamide hydrochloride 




The title compound was prepared in accordance with the general method G using 
preparative HPLC (gradient from 5 % to 45 % acetonitrile in ammonium acetate buffer) for 
purification. Using methyl 3-{[4-(i;2'4imethyl-lH-imidazol-5-yl)-5-fluoropyrimidin-2- 
yl]amino}benzoate (51 mg, 0.149 mmol, obtained firom Exa3aiple 59), A1(CH3)3 (107 mg, 
1.49 mmol, 2.0 M in toluene) and N,N',N'-trimethylpropane- 1,3 -diamine (0.89 mg, 0.87 
mmol), the base of the title compound (38 mg, 51%) was obtained as a solid. The 
hydrochloride was prepared in accordance with the method described in general method D. 
^HNMR (400 MHz, DMSO-^fe) 5 ppm 10.32 (br. s., 1 H) 9.99 (hr. s., 1 H) 8.76 (d, 1 H) 
8.17 (d, 1 H) 7.79 - 7.68 (m, 2 H) 7.39 (t, 1 H) 7.06 (br. s., 1 H) 4.02 (s, 3 H) 3.56 - 3.47 
(m, 2 H) 3.13 - 3.02 (m, 2 H) 2.94 (br. s., 3 H) 2.77 (br. s., 6 H) 2.67 (s, 6 H) 2.05 - 1.93 
(m, 2 H); MS (ESI) m/z 426 (M+1). 

Example 111 

[3-[[4-(2,3-DimethyKmidazol-4-yl)-5-fluoro-pyriinidm-2-yl]amino]phenyl]-[3- 
(hydroxymethyI)-l-piperidyl]methanone 
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The title compoimd was prepared in accordance with the general method G using 
preparative HPLC (gradient from 10 % to 50 % acetonitrile in ammonium acetate buffer) 
for purification. Using methyl 3-{[4-(l,2-dimethyl-lH-inudazol~5-yl)-5~fluoropyrimidin-2- 
yl]amino}benzoate (53 mg, 0.155 mmol, obtained from Example 59), A1(CH3)3 (108 mg, 
1.50 mmol, 2.0 M in toluene) and 3-piperidylmethanol (0.102 mg, 0.89 mmol), the title 
confound (56 mg, 85%) was obtained as a solid. 

NMR (400 MHz, DMSO-^^e) 5 ppm 9.96 (s, 1 H) 8.75 (d, 1 H) 8.16 (d, 1 H) 7.70 (s, 1 
H) 7.71 (d, 1 H) 7.37 (t, 1 H) 6.98 (d, 1 H) 4.01 (s, 3 H) 3.72 (br. s., 1 H) 3.02 - 2.90 (m, 1 
H) 2.83 - 2.69 (m, 1 H) 2.66 (s, 3 H) 1.78 - 1.68 (m, 2 H) 1.58 (br. s., 2 H) 1.41 (br. s., 1 H) 
1.27 - 1.12 (m, 1 H); MS (ESI) m/z 425 (M+1). 

Example 112 

JV-{3-Chloro-4-[(4-methylpiperazm-l-yl)carbonyl]phenyl}-5-fluoro-4-[2-methyl-l- 
(tetrahydro-2iEr-pyran-4-yl)-lj7-i]iiidazoI-5-yl]py^ 

F. CI O 



The title compoimd was prepared in accordance with the general method E (Workup 
procedure C). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2i/-pyran-4-yl)-ljF/-imidazol-5- 
yl]pyriinidin-2-amine (obtained from Example 7(e)) (33.1 mg, 0.119 mmol), l-(2,4- 
dichlorobenzoyl)-4-methylpiperazine (33.0 mg, 0.120 mmol), CS2CO3 (62.0 mg, 0.190 
mmol), Pd2(dba)3 (6.0 mg, 0.0065 mmol) and X-Phos (7.0 mg, 0.015 mmol), the title 
compound was obtained (34.1 mg, 56%). 

NMR (400 MHz, DMSO-t/e) 8 ppm 9.89 (s, 1 H) 8.65 (d, 1 H) 7.85 (d, 1 H) 7.61 (dd, 1 
H) 7.35 (d, 1 H) 7.25 (d, 1 H) 4.92 - 5.08 (m, 1 H) 3.57 - 3.67 (m, 2 H) 3.13 - 3.18 (m, 2 H) 
3.08 - 3.13 (m, 2 H) 2.55 (s, 3 H) 2.30 - 2.41 (m, 4 H) 2.22 - 2.28 (m, 4 H) 2.19 (s, 3 IT) 
1.83 (d, 2 H); MS (ESI) m/z 514 (M+1). 

Example 113 

5-Fluoro-iV-{3-[(4-methylpiperazin-l-yI)carbonyl]phenyl}-4-[2-methyl-l-<tetrahydro- 
2fr-pyran-4-yl)-lJ?HU]iidazol-5-yl]pyrimidin-2-aii^ 
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The title compound was prepared in accordance with the general method E (Workup 
procedure C). Using 5-fluoro-4-[2-methyl-l-(tetrahydro-2K-pyran-4-yl)-li?'-imidazol-5- 
yl]pyrimidin-2-amine (obtained from Example 7(e)) (32.3 mg, 0.116 mmol), l-(3- 
chlorobenzoyl)-4-methylpiperazine (28.0 mg, 0.117 mmol), CS2CO3 (60.0 mg, 0.184 
mmol), Pd2{dba)3 (6.0 mg, 0.0065 mmol) and X-Phos (7.0 mg, 0.015 mmol), the title 
compound was obtained (31.0 mg, 56%). 

^HNMR (400 MHz, DMSO-^s) 5 ppm 9.67 (s, 1 H) 8.59 (d, 1 H) 7.69 (d, 1 H) 7.66 - 7.63 
(m, 1 H) 7-34 - 7.30 (m, 2 H) 6.97 (d, 1 H) 3.86 - 3.78 (m, 2 H) 3.12 (t, 2 H) 2.53 (s, 3 H) 
2.36 - 2.20 (m, 4 H) 2.16 (s, 3 H) 2.20 - 2.08 (m, 4 H) 1.83 - 1.74 (m, 2 H); MS (ESI) m/z 
480 (M+1). 

Example 114 

(4-{[4-(l^DimetfayI-l£r-4midazol-5-yl>^-fluoropyrimi^ 
yl]aiiimo}phenyl)(pyridin--2-yl)methanol 



{4-[4-(2,3-Dimethyl-3H-imidazol-4-yl)-pyriimdin-2-ylaniino]-pheny 
methanone (obtained from Example 31) (10 mg, 0.025 mmol) was treated with NaBH4 (10 
mg, 0.264mmol) in EtOH (2 mL) at 0°C- The crude material was directly purified by 
preparative HPLC to give the title compound (2 mg, 20%). 

*H NMR (400 MHz, CDCI3) 6 ppm 8.59 (d, 7=4.80 Hz, 1 H) 8.25 (d, J=3.28 Hz, 1 H) 7.73 
(d, ^.29 Hz, 1 H) 7.60 - 7.68 (m, 1 H) 7.52 (d, >=8.34 Hz, 2 H) 7.35 (d, >=8.59 Hz, 2 H) 
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7.20 - 7.25 (m, 1 H) 7.17 (d,>=7.83 Hz, 1 H) 7.05 (br. s., 1 H) 5.75 (s, 1 H) 5.30 (br. s., 1 
H) 3.90 (s, 3 H) 2.48 (s, 3 H); MS (ES) m/z 391 (M+1). 

Example 115 

5-iauoro-JV-[4^:isopropylsulfonyl)phenylI-4-[2-methyl-l-(tetr^^ 
lH-imidazol-5-yl]pyrimidin-2-amuie 



The title compound was prepared in accordance with the general method E. Using 5- 

fluoro-4-[2-methyl-l-(tetrahydro-2/f-pyran-4-yl)-lff-imidazol-5-yl]py^ 

(obtained fix)m Example 7(e)) (0.05 g, 0.18 mmol), l-bromo-4-(propane-2-sulfanyl)- 

benzene (0.048 g, 0.18 mmol), CS2CO3 (176 mg, 0.54 mmol), Pd2(dba)3 (4 mg, 0.005 

mmol) and X-Phos (4 mg, 0.009 mmol), the title compound (16 mg, 20%) was obtained as 

a solid. 

*H NMR (400 MHz, CDCI3) 5 ppm 8.38 (d, >=3.03 Hz, 1 H) 7.77 - 7.82 (m, 4 H) 7.68 - 
7.69 (m, 1 H) 7.66 (s, 1 H) 5.04 - 5.12 (m, 1 H) 4.11 (dd, J=l 1.62, 4.55 Hz, 2 H) 3.32 - 
3.39 (m, 2 H) 3.13 - 3.23 (m, 1 H) 2.66 (s, 3 H) 2.50 - 2.62 (m, 2 H) 1.88 (m, 2 H) 1.31 (d, 
y=6.82 Hz, 6 H); MS (ES) m/z 458 (M-l) 

Example 116 

A^-[4-(Ethylsulfonyl)phenyl]-5-fluoro-4-[2-methyl-l-(tetrahydro-2Jy-pyran-4-^^ 
umdazol-5-yl]pyrimidin-2-amine 
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The title compound was prepared in accordance with the general method E. Using 5- 
fluoro-4-[2-methyl- 1 -(tetrahydro-Zfir-pyraii-4-yl)- lJy-imidazol-5-yl]pyrimidin-2-amine 
(obtained from Example 7(e)) (0.05 g, 0.18 mmol), l-bramo-4-ethanesiilfonyl-benzene 
(0.039 g, 0.18 mmol), CS2CO3 (176 mg, 0.54 mmol), Pd2(dba)3 (4 mg, 0.005 mmol) and X- 
Phos (4 mg, 0.009 mmol), the title compound (21 mg, 26%) was obtained as a solid. 

NMR (400 MHz, CDCI3) 6 ppm 8.37 (m, 1 H ) 7.76 - 7.84 (m, 4 H) 7.74 (br. s., 1 H) 
7.68 (d, y=3.79 Hz, 1 H) 5.03 - 5.13 (m, 1 H) 4.10 (dd, ^11.62, 4.55 Hz, 2 H) 3.29 - 3.38 
(m, 2 H) 3.1 1 (q, J=7.58 Hz, 2 H) 2.66 (s, 3 H) 2.60-2.50 (m, 2 H) 1.89-1.86 (m, 1 H) 1.28 
(t, y=7.41 Hz, 3 H); MS (ES) m/z 444 (M-1). 

Example 117 

5-Iluoro-A^-{4-[(2-methoxyefhyl)suIfonyl]phenyl}-4-[2-metfayl-l-(tet^ 
pyran-4-yl)-ljEr-imidazol-5-yl]pyrunidin-2-amme 



The title compound was prepared in accordance with the general method E. Using 5- 

fluoro-4-[2-methyl-l-(tetrahydro-2H"-py^an-4-yl)-l^^imidazol-5-yl]pyrimidin-2-an^ 
(obtained from Example 7(e)) (0.05 g, 0.18 mmol), 2-(4-bromophenyl)sulfonyl ethyl ether 
(obtained from Example 1 17(a)) (0.05 g, 0.18 mmol), CS2CO3 (176 mg, 0.54 mmol), 
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Pd2(dba)3 (4 mg, 0.005 mmol) and X-Phos (4 mg, 0.009 nmiol), the title compound (21 mg, 
26%) was obtained as a solid. 

NMR (400 MHz, CDCI3) 5 ppm 8.38 (d, 7-2.78 Hz, 1 H) 7.75 - 7.88 (m, 4 H) 7.70 (br. 
s., 1 H) 7.67 (br. s., 1 H) 5.02 - 5.13 (m, 1 H) 4.11 (dd, J^l 1 .62, 4.55 Hz, 2 H) 3.75 (t, 
5 J=6.32 Hz, 2 H) 3.29 - 3.42 (m, 4 H) 3.27 (s, 3 H) 2.66 (s, 3 H) 2.50 - 2.63 (m, 2 H) 1.88 
(dd, >=12.24, 3.03 Hz, 2 H); MS (ES) m/z 474 (M-1) 

Example 1 1 7(a) 2-[ (4-Bromophenyl)sulfonyl] ethyl methyl ether 



10 The title compound was prepared in accordance with the general method I. Using 4- 

bromobenzenesulfonyl chloride (0.256 g, 1 mmol), Na2S03 (0.1 26g, 1 mmol), NaHCOs (0. 
252 g, 3 mmol.) and 2~bromoethyl methyl ether (0.28 mL, 3 mmol) to give Ihe title 
compoimd (0.132 g, 50%) as an oil. 

^H NMR (400 MHz, CDCI3) 5 ppm 7.67 - 7.83 (m, 4 H) 3.73 (t, ^6.06 Hz, 2 H) 3.37 (t, 
15 J-6.06 Hz, 2 H) 3.21 (s, 3 H); MS (ES) m/z 280 (M+1). 

Example 118 

i\r-(4-{[2<methylaniino)cthyI]sulfonyl}phenyl)-5-fluoro^^ 
2iy-pyran-4-yl)-lfi^imidazol-^ylIpyriiiiidm-2-aiiime 




Br 



20 
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The title compoimid was prepared in accordance with the general method E. Using 5- 
fluoro-4-[2-methyl-l<tetrahydro~27?-pyran-4-yl)-l^r-imidazol-5-yl]pyr^ 
(obtained from Example 7(e)) (0.05 g, 0.18 mmol), [2-(4-bromo-benzenesuIfonyI)-ethyl] 
-diethyl-amine (obtained from Example H8(a)) (0.058 g, 0.18 mmol), CS2CO3 (176 mg, 
0.54 mmol), Pd2(dba)3 (4 mg, 0.005 mmol) and X-Phos (4 nag, 0.009 mmol), the title 
compound (50 mg, 54%) was obtained as a solid. 

NMR (400 MHz, CDClg) 5 ppm 8.36 (d, J=2.78 Hz, 1 H) 7.88 (br. s., 1 H) 7.74 - 7.84 
(m, 4 H) 7.62 - 7.70 (m, 1 H) 5.00 - 5.15 (m, 1 H) 4.08 (dd, ^=11. 62, 4.55 Hz, 2 H) 3.27 - 
3.40 (m, 2 H) 3,19 - 3.27 (m, 2 H) 2.85 - 2.95 (m, 2 H) 2.63 (s, 3 H) 2.48 - 2.60 (m, 2 H) 
2.45 (q, J=7.33 Hz, 4 H) 1.81 ^ 1.91 (m, 2 H) 0.94 (t, J-7.33 Hz, 6 H); MS (ES) m/z 515 
(M-l). 

Example llB(a) 2-[(4-Bromophenyl)sulfonyl]ethyl diethyl-amine 




Br 

The title compound was prepared in accordance with the general method I. Using 4- 
bromobenzenesulfonyl chloride (0.256 g, 1 mmol), Na2S03 (0.126g, 1 mmol), NaHCOs (0. 
252 g, 3 mmol.) and 2-bromoethyl diethyl amine hydrobromide (0.52 g, 2 mmol) to give 
the title compound (0.06 g, 19%) as an oil. 

^H NMR (400 MHz, CDC13) 5 ppm 7.66 - 7.84 (m, 4 H) 3.19 ~ 3.29 (m, 2 H) 2.86 ~ 2.94 
(m, 2 H) 2.43 (q, >=7.07 Hx, 4 H> 0.93 (t, J-7.03 Hz, 6 H); MS (ES) m/z 322 (M+2). 

Example 119 

2-{[4-({5-FIuoro-4-[2-methyl-l-(tetrahydro-2/r-pyran-4-yl)-ljBr-iiiiidazol-5- 
yl]pyriinidin>-2-yl}amino)phenyl]sulfonyl}ethanol 



wo 2007/040440 



PCT/SE2006/001116 



152 




'oh 



The title compound was prepared in accordance with the general me&od E. Using 5- 

fluoro-4-[2-methyl-l-(tetrahydro-2H"-pyran-4-yl)-l^-imida2»l-5-yl]p^ 

(obtained from Example 7(e)) (0.05 g, 0.18 mmol), 2-[(4-bromo-phenyl)sulfonyl]ethanol 

(described in DE3530710) (0.048 g, 0.18 nunol), CS2CO3 (176 mg, 0.54 mmol), Pd2(dba)3 

(4 mg, 0.005 nunol) and X-Phos (4 mg, 0.009 mmol), the title compound (40 mg, 44%) 

was obtained as a solid. 

^HNMR (400 MHz, CDCh) 5 ppm 8.37 (d, J=2.78 Hz, 1 H) 7.89 (s, 1 H) 7.77 - 7.86 (m, 4 
H) 7.66 (d, J=4.04 Hz, 1 H) 5.00 - 5.12 (m, 1 H) 4.09 (dd, J=l 1.62, 4.55 Hz, 2 H) 3.96 - 
4.03 (m, 2 H) 3.28 - 3.39 (m, 4 H) 2.64 (s, 3 H) 2.47 - 2.60 (m, 2 H) 1.81 - 1.92 (m, 2 H); 
MS(ES)?w/^462(M+l) 



Example 120 

{5-Fluoro-4-[3-(tetrahydro-pyran-4-yl)-3H-imidazoM-yl]-pyrimidin-2-yl}-[4-^^^ 
methyl-piperazine-l-snlfonyl)-phenyI]-anune 




The title compound was prepared in accordance with the general method E. Using 5- 
fluoro~4-[l -(tetrahydro-2iy-pyran-4-yl)"l^/-imidazol-5-yl]pyrimidin-2-ar^ (obtained 
from Example 120(e)) (0.1 g, 0.38 mmol), l-[(4-bromophenyl)sulfonyl]-4- 
methylpiperazine (0.1 1 1 g, 0.349 mmol), CS2CO3 (247 mg, 0.76 mmol), Pd2(dba)3 (17 mg, 
0.019 mmol) and X-Phos (18 mg, 0.038 mmol), the title compound (155 mg, 88%) was 
obtained as an oil. 
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*HNMR (PMSO-<4 300 MHz) 5 8.38 (m, 1 H), 7.88 (m, 2 H), 7.71 (m, 4 H), 7.38 (s, 1 
H), 5.35 (m, 1 H), 4.06 (m, 2H) 3.34 (m, 2 H), 3.05 (m, 4 H), 2.27 (s, 3 H), 2.12-1.98 (m, 4 
H); MS (ES) m/z 502 (M+l). 

Example 120(a) N-(5-Methyl'isoxazol'4-yl)-N-(tetrahydrO'pyra^ 




The title compound was prepared following the procedure described in Example 7(a), with 
the exception that the product was purified by flash chromatography (EtOAc). Using 5- 
methyl-4-amino-isoxazole (Reiter, LA, J. Org, Chem. 1987, 52, 2714-2726) (2.5 g, 25.48 
mmol), tetrahydro-pyran-4-one (0.26 ml, 28.03 mmol) and formic acid (3.2 g, 15.3 ramol) 
the title compound was obtained (3.8 g, 71 %). 

'HNMR (400 MHz, CDCI3) 5 ppm 8.12 (s, 1 H), 8.01 (s, 1 H), 4.67 (m, 1 H), 3.99 (m, 2 
H), 3.49 (m, 1 H), 2.40 (s, 3 H), 1.72 (m, 2 H), 1.50 (m, 2 H). 



Exan^Ie 120(b) 5-Acetyl'l-(tetraJiydro~pyran-4-yl)-lH-imidazole 




The title compound was prepared in accordance with the general method of Example 7(b), 
with the exception that the product was purified by flash chromatography (CH2Cl2/MeOH, 
20:1). Using N-(5-Melhyl-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-fonnaniide (3.8 g, 18.1 
mmol, obtained fi-om Example 120(a)) the title compound was obtained (2.7 g, 77%). 
^H NMR (400 MHz, CDCI3) 5 ppm 7.80 (m, 2 H) 5.15 (m, 1 H) 4.09 (m, 2 H) 3.57 (m, 2 
H) 2.48 (s, 3 H) 2.06 (m, 2 H) 1.92 (m, 2 H). 

Example 120(c) (E)'S~Dimethylamino-l'[3-(tetrahydtO'pyran-4-yl)'3H^ 
yl]-propenone 
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r 



The title compound was prepared in accordance with the general method of Example 7(c), 
with the exception that the product was purified by flash chromatography (CH2Cl3/MeOH, 
25:1). Using 5-acetyl-l-(tetrahydro-pyraQ-4-yl)-lH-iinidazole (2.7 g, 13.9 mmol, obtained 
s from Example 120(b)) the title compound was obtained (3.2 g, 92%). 

NMR (400 MHz, CDCI3) 6 ppm 7.7 1-7.61 (m, 3 H) 5.53 (m, 1 H) 5.37 (m, 1 H) 4.07 
(m, 2 H) 3.57 (m, 2 H) 3.10 (br. s., 3 H) 2.93 (br.s., 3H) 2.11 (m, 2 H) 1.92 (m, 2 H). 

Example 120(d) (Z)-3'Dimethylammo-2-fluorO'l-[3-(tetrahydro~pyr 
10 imidazol-4-ylJ-propenone 



The title compound was prepared in accordance with the general method of Example 7(d), 
with the exception that the product was purified by flash chromatography (EtOAc 
/MeOH). Using (^-3-dimethylamino-l -[3-(tetrabydro-pyran-4-yl)-3Ji/-imidazol~4-yl]- 
15 propenone (3.2 g, 12.85 ramol, obtained from Example 120(d)) the title conopound was 
obtained (0.68 g, 20%) as an oil. 

*H NMR (400 MHz, CDCI3) 5 ppm 7.74 (s, IH) 7.60 (s, 1 H) 6.89 (m, 1 H) 5.10 (m, 1 H) 
4.05 (m, 2 H) 3.53 (m, 2 H) 3.1 1 (s, 6 H) 2.08 (m, 2 H) 1.89 (m, 2 H). 

20 Example J 20(e) 5'FluorO'4'[l'(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5- 
yl]pyrimidin-2~amine 
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The title compound was prepared in accordance with the general method B with the 
exception that guanidine carbonate was used. Using (2)-3-dimethylamino-2-fluoro-l-[3- 
(tetrahydro-pyran-4-yl)-3i7-imidazol-4-yl]-propenone (0.67 g, 2.51 mmol, obtained from 
Example 120(d)) and guanidine carbonate (1.13 g, 6.27 mmol) the title compound (0.48 g, 
5 73%) was obtained as a solid after purification by flash chromatography (CHzClz/MeOH 
20:1). 

^H>Ml (400 MHz, CDCI3) 5 ppm 8.19 (m, 1 H) 7.83 (m, 2 H) 5.40 (m, 1 H) 4.89 (m, 2 
H) 4.15 (m, 2H) 3.54 (m, 2 H) 2.16 (m, 2H) 2.01 (m, 2 H); MS (ES) m/z 264 (M+1). 



10 Example 121 

5-{5-Fluoro-2-[4-(4-methyl-piperazme-l-sulfonyl)-phenylamino]-pyrimidin-4-yl}^ 
(tetrahydro-pyran-4-yl)-lH-imidazole^2-carboiiitrile 




5- { 5-Fluoro-2-[4-(4-methyl-piperazine- 1 -sulfonyl)-phenylamino] -pyrimid 
15 in-4-yl} - 1 -(tetrahydro-pyran-4-yl)- l//-imidazole-2-carbaldehy de (obtained from Example 
121(a)) (34 mg, 0.064 mmol) was mixed with NH:20H.HC1 (5 mg, 0.077 mmol) in formic 
acid (1 mL). The mixture was heated to reflux and monitored by LC until full conversion 
was achieved. Then, the mixtured was extracted and purified by flash chromatography 
(CH2Cl2/MeOH) to give the title compound (21 mg, 64%). 
20 MS (ES) m/z 527 (M+1). 



Example 121 (a) 5'{5-Fluoro-2-[4-(4~methyl'piperazine-l-sulfonyl)-phenylamm^ 
pyrimidin-4-yl}-l-(tetrahydro-pyran-4~yl)-lH-imidazol^^ 
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{5-Fluoro-4-[3-(tet!^ydro-pyran-4-yl>3H-iniidazoI-4-y^^^ 

piperazme-l-sulfonyl)-pheiiyl]-aimne (obtained from Example 120) (0.315 g, 0.629 mmol) 
was treated with «-BuLi (1 .8 mL, 1 .6M solution in hexane, 2.83 mmol) in THF (1 0 mL) at 
low temperature (-60 to -30 °C) for 30 min. Then, DMF (0.137 mg, 1.89 mmol) was added 
to the mixture at -70**C and the cooling bath was removed. The resulting mixure was 
quenched with NH4CI (saturated solution) and extracted with CH2CI2. The title compound 
(0. 1 g, 30%) was obtained after purification by flash chromatography (CHaClz/MeOH 
20:1). 

^HNMR(CDCl3, 300 MHz) 5 9.94 (s, IH), 8.51 (m, 1 H), 7.79-7.68 (m, 6 H), 5.33 (m, 1 
H), 4.07 (m, 2H) 3.38 (m, 2 H), 3.03 (m, 4 H), 2.71 (m, 2 H), 2.48 (m, 4 H), 2.26 (s, 3H), 
1.80 (m,4H). 

Example 122 

{5-FIuoro-4-I2-methyl-3-(tetrahydro-pyran-4-yI)-3H-imldazol-4-yfl 
[4-(tetrahydro-pyran-2-yImethanesnlfonyl)-phenyll-aiiime 




The title compound was prepared in accordance with the general method E. Using 5- 

fluoro-4-[2-methyl-l-(tetrahydro-2/f-pyraQ-4-yl>lff-imidazol-5-ylte 

(obtained from Example 7(e)) (0.05 g, 0.18 mmol), 2-(4-bromo-benzenesulfonyhnethyl)- 

tetrahydro-pyran (obtained from Example 122(a)) (0.057 g, 0.18 mmol), CS2CO3 (176 mg, 

0.54 mmol), Pd2(dba)3 (4 mg, 0.005 mmol) and X-Phos (4 mg, 0.009 mmol), tihe title 

coixipound (21 mg, 23%) was obtained as a solid. 

'H miR (400 MHz, CDCI3) S ppm 8.37 (d, 7-3.03 Hz, 1 H) 7.80 - 7.88 (m, 2 H) 7.71 - 
7.78 (m, 2 H) 7.63 - 7.71 (m, 2 H) 4.92 - 5.19 (m, 1 H) 4.10 (dd, J=l 1 .75, 4.42 Hz, 2 H) 
3.76 - 3.92 (m, 2 H) 3.28 - 3.41 (m, 5 H) 3.12 (dd, 7=14.40, 3.79 Hz, 1 H) 2.66 (s, 3 H) 
2.47 - 2.61 (m, 2 H) 1 .23 - 1.93 (3m, 7 H); MS (ES) m/z 516 (M+l). 
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Example 122(a) 2'(4'Bromo-bemenesulfonylmeihyl)-tetrc^dro-pyran 




The title compound was prepared in accordance with the general method I. Using 4- 
bromobenzenesulfonyl chloride (0.256 g, 1 imnol), NajSOs (0.126g, 1 rmnol), NaHCOs (0. 
252 g, 3 mmol.) and 2-bromomethyl-tetrahydro-pyran (0.128 mL, 1 mmol) to give the title 
compoimd (0.06 g, 19%) as an oil. 
MS(ES)7w/z321 (M+l). 

Pharmaceutical compositions 

According to one aspect of the present invention there is provided a pharmaceutical 
composition comprising a compound of formula I, as a free base or a pharmaceutically 
acceptable salt, solvate or solvate of salt thereof for use in the prevention and/or treatment 
of conditions associated with glycogen synthase ldnase-3. 

The composition may be in a form suitable for oral administration, for example as a tablet, 
for parenteral mjection as a sterile solution or suspension. In general the above 
compositions may be prepared in a conventional maimer using pharmaceutically carriers or 
diluents. Suitable daily doses of the compounds of formula I in the treatment of a maromal, 
including man, are approximately 0.01 to 250 mg/kg bodyweight at peroral administration 
and about 0.001 to 250 mg/kg bodyweight at parenteral administration. The typical daily 
dose of the active ingredients varies witiiin a wide range and will depend on various factors 
such as the relevant indication, the route of administration, the age, weight and sex of the 
patient and may be determined by a physician. 

A compound of formula 1, or a pharmaceutically acceptable salt, solvate or solvate of salt 
thereof, can be used on its own but will usually be admmistered in the form of a 
pharmaceutical composition in which &e formula I compoimd/salt/solvate (active 
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ingredient) is in association with a pharmaceutically acceptable excipient, diluent or 
carrier. Dependent on the mode of administration, the pharmaceutical composition may 
comprise jfrom 0.05 to 99 %w (percent by weight), for example from 0. 1 0 to 50 %w, of 
active ingredient, all percentages by weight being based on total composition. 

An excipient, diluent or carrier includes water, aqueous polyethylene glycol, magnesium 

carbonate, magnesium stearate, talc, a sugar (such as lactose), pectin, dextrin, starch, 
tragacanth, microcrystalUne cellulose, methyl cellulose, sodium carboxymethyl cellulose 
or cocoa butter. 

A composition of the invention caa be in tablet or injectable form. The tablet may 
additionally comprise a disintegrant and/or may be coated (for example with an enteric 
coating or coated with a coating agent such as hydroxypropyl methylcellulose). 

The invention further provides a process for the prqparation of a pharmaceutical 
composition of the invention which comprises mixing a compound of formula I, or a 
phannaceutically acceptable salt, solvate or solvate of salt thereof, as hereinbefore defined, 
with a phamaaceutically acceptable excipient, diluent or carrier. 

An example of a pharmaceutical composition of the invention is an injectable solution 
containing a compound of the invention, or a a pharmaceutically acceptable salt, solvate or 
solvate of salt thereof, as hereinbefore defined, and sterile water, and, if necessary, either 
sodium hydroxide or hydrochloric acid to bring the pH of the final composition to about 
pH 5, and optionally a suri^tant to aid dissolution. 

Medical use 

Surprisingly, it has been found that the compounds defined in the present invention, as a 
firee base or a pharmaceutically acceptable salt thereof, are well suited for inhibiting 
glycogen synthase kinase-3 (GSK3). Accordingly, the compounds of the present invention 
are expected to be useful in the prevention and/or treatment of conditions associated with 
glycogen synthase kinase-3 activity, i.e. the compounds may be used to produce an 
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inhibitory effect of GSK3 in mammals, including man, in need of such prevention and/or 
treatment. 

GSK3 is highly expressed in the central and peripheral nervous system and in other tissues. 
Thus, it is escpected that compounds of the invention are well suited for the prevention 
and/or treatment of conditions associated with glycogen synthase kmase-3 in the central 
and peripheral nervous system. In particular, the compounds of the invention are expected 
to be suitable for prevention and/or treatment of conditions associated, with especially, 
dementia, Alzheimer's Disease, Parkinson's Disease, Frontotemporal dementia 
Parkinson's Type, Parkinson dementia complex of Guam, HIV dementia, diseases with 
associated neurofibrillar tangle pathologies and dementia pugilistica. 

Other conditions are selected from the group consisting of amyotrophic lateral sclerosis, 
corticobasal degeneration, Down syndrome, Huntington's Disease, postencephelatic 
parkinsonism, progressive supranuclear palsy. Pick's Disease, Niemann-Pick's Disease, 
stroke, head trauma and other chronic neurodegenerative diseases. Bipolar Disease, 
affective disorders, depression, schizophrenia, cognitive disorders, hair loss and 
contraceptive medication. 

Further conditions are selected from the group consisting of predemented states, Mild 
Cognitive Impairment, Age- Associated Memory Impairment, Age-Related Cognitive 
DecHne, Cognitive Impairement No Dementia, mild cognitive decHne, mild neurocognitive 
decline, Late-Life Forgetfiilness, memory impairment and cognitive in^airment, vascular 
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic alopecia 
and Type I and Type II diabetes, diabetic neuropathy and diabetes related disorders. 

One embodiment of the invention relates to the prevention and/or treatment of 
dementia and Alzheimer^s Disease. 

Another embodiment of the mvention relates to the prevention and/or treatment of 
bone-related disorders. 
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The dose reqiiired for the therapeutic or preventive treatment of a particular disease 
will necessarily be varied depending on the host treated, the route of administration 
and the severity of the illness being treated. 

The present invention relates also to the use of a compound of formula I as defined 
hereinbefore, in the manufacture of a medicament for Ihe prevention and/or treatment of 
conditions associated with glycogen synthase kinase-3. 

In the context of the present specification, the term "therapy" also includes "prevention" 
unless there are specific indications to the contrary. The terms "therapeutic" and 
"therapeutically" should be construed accordingly. 

The invention also provides for a method of treatment and/or prevention of conditions 
associated with glycogen synthase kinase-3 comprising admimstrering to a mammal^ 
including man in need of such treatment and/or prevention a therapeutically effective 
amount of a coir^ound of formula I, as hereinbefore defined. 

Non-medical use 

In addition to their use in therapeutic medicine, the compounds of formula I as a free base 
or a pharmaceutically acceptable salt thereof, are also useful as pharmacological tools in 
the development and standardisation of in vitro and in vivo test systems for the evaluation 
of the effects of inhibitors of GSK3 related activity in laboratory animals such as cats, 
dogs, rabbits, monkeys, lats and mice, as part of the search for new therapeutics agents. 

Pharmacology 

DeterminaUon of ATP competition in Scintmation Proximity GSKSfi Assay. 
GSK3fi scintillation proximity assay. 

The competition experiments were carried out in duplicate with 10 different concentrations 
of the inhibitors in clear-bottom microtiter plates (Wallac, Finland). A biotinylated peptide 
substrate, Biotin-Ala-Ala-Glu-Glu-Leu-Asp-Ser-Arg-Aia-Gly-Ser(P03H2)-Pro-Ghi-Leu 
(AstraZeneca, Lund), was added at a final concentration of 1 juM in an assay buffer 
containing 1 mU recombinant human GSK3P (Dundee University, UK), 12 mM 
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morpholinepropaiiesTilfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% p- 
mercaptorethanol, 0.004 % Brij 35 (a natural deteargent), 0.5 % glycerol and 0.5 jig BSA/25 
jil. The reaction was initiated by the addition of 0.04 \iCi [y-^^P]ATP (Amersham, UK.) and 
unlabelled ATP at a final concentration of 1 |liM and assay volume of 25 pi. After 
incubation for 20 minutes at room temperature, each reaction was terminated by the 
addition of 25 jul stop solution containing 5 mM EDTA, 50 ^iM ATP, 0.1 % Triton X-lOO 
and 0.25 mg streptavidin coated Scintillation Proximity Assay (SPA) beads (Amersham, 
UK). After 6 hours the radioactivity was determined in a liquid scintillation counter (1450 
MicroBeta Tiilux, Wallac). The inhibition curves were analysed by non-Unear regression 
using GraphPad Prism, USA. The K^ value of ATP for GSKSp, used to calculate the 
inhibition constants (K,) of the various compounds, was 20 ^iM. 

The following abbreviations have been used: 



MOPS 


Morpholinepropanesulfonic acid 


EDTA 


Ethylenediaminetetraacetic acid 


BSA 


Bovin Serum Albumin 


ATP 


Adenosine Triphosphate 


SPA 


Scintillation Proximity Assay 


GSK3 


Glycogen synthase kinase 3 


Results 





Typical Kj values for the compounds of the present invention are in the range of about 
0.001 to about 10,000 nM. Other values for are in the range of about 0.001 to about 
1000 nM. Further values for Kj are in the range of about 0.001 nM to about 300 nM. 



Table 1. Specimen results from assay. 



Example no 


Ki(nM) 


n 


1 


10 


3 


17 


14 


4 


22 


22 


3 


29 


126 


2 
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CLAIMS 

1 . Use of a confound of the fommla I: 




wherein 

is selected j&om hydrogen, halo, cyano, NO2, Ci_3alkyl, Ci.shaloalkyI, OR^ SOaNR^R^ 
Co-2alkylC(0)NR^R^ Ci.4alkylNR^R^ CH20R\ SOsR^ C(0)OR^ CH(OH)R^ and C(0)Rj; 
R^ and R"^ are mdependently selected from hydrogen, halo, cyano, NO2, Ci^alkyl, Ci- 
ahaloalkyl, OR^ S02NR^R^ C(0)NRV, CHsNRV, CH20R^ SOsR^ C(0)OR^ and 
C(0)R^; or 

R^ and R^ together with Hie atoms to which they are attached join to form a 5- or 6- 
membered heterocyclic ring containing at least one N, O or S, in which any of the 
hydrogens of the CH2-groups within the said heterocyclic ring can be substituted with 0x0, 
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally 
oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, halo, cyano, Ci.salkyi, Ci.shaloalkyl 
and OR*; 



R^ is selected from CH3 and Qalkyl, Csalkenyl, Cgalkynyl and Cehaloalkyl; or 

R^ is a 6-menibered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci_3alkyi 
or Cj_3haloalkyl, wherein said d-salkyl or Ci.shaloalkyl is optionally ftirther substituted 
with one or more Ci.aalkoxy; 

R^ is selected from hydrogen, Cj-salkyl, cyano, and Ci.shaloalkyl, wherein said Ci-salkyl or 
Ci.3haloaIkyl is optionally substituted with one or more OR*; 

R^ and R^ are independently selected from hydrogen, cyano and halo; 
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R'* is selected from hydrogen, Ci-salkyl and Ci-ahaloalkyU whearein said Ci_3alkyl or Ci- 
shaloalkyl is optionally substituted with one ormore Ci^alkoxy; 

and R*" are independently selected from hydrogen, C].6alkyl, heterocyclyl, aryl, 
heteroaryl and Ci-ehaloalkyl, wherein said Ci_6alkyl, heterocyclyl, aryl, heteroaryl or Ci- 
6haloallcyl is optionally substituted with one or more Ci-4alkyl, Ci-4haIoalkyl, halo, cyano, 
methanesulphonyl-, OR* or NR'^R*; or 

R^ and R*' may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 

cyano, di-(Ci^alkyl)amino-, Ci.6alkyl or Ci.shaloalkyi, wherein said C^ealkyl or Ci. 
shaloalkyl is optionally further substituted with one or more Cj.salkoxy or OR*; 

R^ and R* are independently selected from hydrogen, C^ealkyl and Ci-ehaloalkyl, wherein 
said Ci-ealkyl or Ci-ghaloaJkyl is optionally substituted with one or more OR*; or 

R^ and R* may, together with the atom to which they are attache4 form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci.aalkyl or 
Ci-shaloalkyl, wherein said d-salkyl or Ci-shaloalkyl is optionally flirther substituted with 

one or more Ci-salkoxy; 

R^ is hydrogen, Ci.salkyi or Ci.shaloalkyl, wherein said Ci.3alkyl or Ci.ahaloalkyl is 
optionally substituted with one or more Ci.aalkoxy; 

R' is Ci,6alkyl, heterocyclyl, aryl, heteroaryl or Ci.shaloalkyi, wherein said Ci.6alkyl, 
heterocyclyl, aryl, heteroaryl or Ci-ehaloalkyl is optionally substituted with one or more 
halo, cyano, di-(Ci^jalkyl)amino-, Cj^haloalkyl, Ci.3alkyl, heterocyclyl or OR*; 

R' is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 

with one or more C^salkyl, OR^ halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof; 

in the manufacture of a medicament for prevention and/or treatment of dementia, 
Alzheimer's Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, 
Parkinson dementia complex of Guam, HIV dementia, diseases with associated 
neurofibrillar tangle pathologies and dementia pugilistica. 
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2. Use of a compound of the formula la: 




la 

wherein 

is selected from hydrogen, halo, cyano, NO2. Ci_3alkyl, Ci-shaloalkyl, OR\ S02KR^R^ 
C(0)NrV, CHsNR'R^ CH20R\ and C(0)Rj; 

and R"* are independently selected from hydrogen, halo, cyano, NO2, Ci.3alkyl, Ci. 
3haloalkyl, OR^ S02NR^R^ C(0)NRV, CHaNR^R^ CH20R^ SOaR^ and C(0)Rj; 
R^ and R^ independently are selected from hydrogen, Ci.3alkyl, Ci.3haloaJkyl and OR*; 
R^ is selected from CH3 and Cealkyl, Cealkenyl, Cealkynyl, and Cehaloalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.sajOkyl 
or Ci,3haloaIkyl, wherein said Ci-salkyi or Cj-shaloallsyl is optionally further substituted 
witii one or more Ci^salkoxy; 

R'' is selected from Ci-salkyl, cyano, and Ci-shaloallcyl, said Ci.3alkyl or Ci-ahaloalkyl is 
optionally substituted with one or more OR*; 

R'^andR^ are mdependently selected from hydrogen, cyano and halo; 
R^® is hydrogen; 

R' is selected from hydrogen, Ci_3a]kyl and Ci.ahaloalkyi, wherein said Ci-salkyl or Ci. 
shaloalkyl is optionally substituted with one or more Cj.salkoxy; 

R^ and R° are independently selected from hydrogen, Cj-ealkyl or Ci-ghaloalkyl, wherein 
aid Ci_6alkyl or Ci^ehaloalkyl is optionally substituted with one or more OR^ or NR'^R^; or 

R^ and K"" may, together with the atom to which they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
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wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-salkyl or 
Ci-shaloalkyl, said Ci_3alfcyl or Ci-shaloalkyl is optionally further substituted with one or 
more Ci-salkoxy; 

R*^ and are independently selected jBrom hydrogen, Ci-ealkyl or Ci-ehaloalkyl, said Ci- 
ealkyl or Ci-ehaloalkyl is optionally substituted with one or more OR^; or 

and R® may, together with the atom to which they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-salkyl or 
Ci.shaloalkyl, said Ci»3alkyl or Ci-shaloalkyl is optionally further substituted with one or 
more Ci-salkoxy; 

R^ is hydrogen, Ci-salkyl or Ci.ahaloalkyl, wherein said Ci-salkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci-salkoxy 

R* is Ci.3alkyl or Ci-shaloalkyl, wherein said Ci-aaJkyl or Ci-shaloalkyl is optionally 
substituted with one or more OR^ 

RJ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci_3alkyl, 0K\ halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof; 

in the manufecture of a medicament for prevention and/or treatment of dementia, 
Alzheimer's Disease, Parldnson's Disease, Frontotemporal dementia Parkinson's Type, 
Parkinson dementia complex of Guam, HIV dementia, diseases with associated 
neurofibrillar tangle pathologies and dementia pugiHstica. 

3. The use according to claim 1 or claim 2, wherein said compound is according to formula 
I or according to formula la and 

R^ is selected from hydrogen, cyano, Ci-ahaloalkyi, S02^[R^^ C(0)lS^Ee*R^ CSHaNRV, 
S02R'andC(0)R'; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci-shaloalkyl, 
OR% C(0)NR^R^ and SOaR^; 

R^ and R^ independently are selected from hydrogen, C^salkyl, and OR*; 
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is selected from CH3, CealkyI and CehaloalkyI; or 

is a 6-inembered heterocyclic ring containing one or more heteroatoms selected from N, 

O or S, wherein said heterocyclic ring is optionally substituted with one or more Cualkyl 
or Ci_3haloalkyi, said Ci^salkyl or Ci-shaloalikyl is optionally further substituted with one or 
more Ci^alkoxy; 

R"^ is selected from Ci.aalkyi, cyano, and Ci_3haloalkyl; 
R*° is hydrogen; 

R^ and R^ independently are selected from hydrogen, cyano and halo; 

R* is selected from hydrogen, Ci.aalkyi and Ci.ahaloalkyl, said Ci.salkyl or Ci-ahaloalkyl is 
optionally substituted with one or more Ci.aalkoxy; 

R^ and R*" are independently selected from hydrogen, Ci-galkyl or Ci^loalkyl, said Ci. 
eoSkyl or Ci^aloalkyl is optionally substituted with one or more OR*; or 

R^ and R*' may, together with the atom to which they are attached, fonn a 4-, 5-, 6- or 7- 
membered heterocychc ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-3alkyl or 
Ci.3haloallsyl, said Ci-aalliyl or Ci.ahaloalkyi is optionally ftirther substituted with one or 
more Ci-3alkoxy; 

R' is Ci-salkyl or Ci-shaloallsyl, said Ci-aalkyl or Ci-shaloalkyl is optionally substituted with 
one or more OR*; 

R" is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci.salkyl, OR^ halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

4. The use according to any one of claims 1 to 3, wherein said compound is according to 
formula I or formula la and; 

R^ is selected from CH3 and Cealkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci-3alkyl 
or Ci-ahaloalkyl; 
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as a ftee base or a pharmaceuticaUy acceptable salt, solvate or solvate of a salt thereof. 

5. The use according to any one of claims 1 to 4, wherein said compound is according to 
formula I or formula la and; 

is selected from hydrogen, cyano, Ci-ahaloalkyl, SOsmV, C(0)NR^R^ CHiNRV, 
S02R'andC(0)RJ; 

and R^ are independently selected from hydrogen, halo, cyano, NO2, Ci-ahaloalkyl, 
OR% C(0)NR^° and SO2R'; 

R^ and R^ independently are selected from hydrogen, Ci_3alkyl, and OR*; 
R*' is selected from CH3 and Cealkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci-salkyl 

or Ci-shaloalkyl; 

is selected from Ci_3alkyl and Ci-ahaloalkyl; 
R^° is hydrogen; 

R^ and R^ independently are selected from hydrogen and halo; 
R^ is Ci^salkyl or Ci.shaloalkyl; 

R^ and R*" are independently selected from hydrogen, Ci-ealkyi, said Ci-ealkyl optionally 
substituted with one or more OR* or 

R^ and R" may, together with the atom to which they are attached, together form a 4-, 5- or 
6-membered heterocyclic ring containing one or more heteroatoms selected from N, O or 
S, wherein said heterocyclic ring is optionally substituted with one or more halo or Ci. 

salkyl; 

R' is Ci.salkyl; 

Rj is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl, 0R% halo or cyano 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 
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6. The use according to claim 1, wherein said compound is according to formula I and 

is selected from hydrogen, cyano, C^ahaloalkyl, SOaNR^R^ Co.2alkylC(0)NRV, Ci. 
4aJkylNRV, SOaR*, C(0)OR% CH(OH)RJ and C(0)R^; 

and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci.4alkyl, Cj. 
shaloalkyl, OR", S02R\ C(0)NRV and C(0)OR"; or 

R^ and R^, together with the atoms to which they are attached join to form a 5- or 6- 
membered heterocychc ring containing at least one N, O or S, in which any of the 
hydrogen sof the CH2-groiq)s within the said heterocyclic ring can be substituted with 0x0, 
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally 
oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, Ci-salkyl, and OR^; 
R^ is selected from CH3 and Cgalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N 
or O, wherein said heterocychc ring is optionally substituted with one or more Ci.salkyl; 
R^ is selected from Ci.salkyi, cyano, and Ci.shaloalkyl; 
R^aadR^ are independently selected from hydrogen and halo; 

R* is selected from hydrogen, Ci-salkyl and Ci.jhaloalkyl, wherein said Ci.salkyi is 
optionally substituted with one or more Ci_3alkoxy; 

R^ and R" are independently selected from hydrogen, Ci-ealkyl and heterocyclyl, wherein 
said Ci-aalkyl, heterocyclyl is optionally substituted with one or more cyano, OR* or 
or 

R^ and R*" may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, Ci-ealkyl or Ci_3haloalkyl, wherein said Ci^salkyl or Ci. 
3haloalkyl is optionally further substituted with one or more C].3alkoxy or OR^; 

and R® are independently selected from hydrogen and Cj^alkyl, wherein said Ci^aUsyl 
is optionally substituted with one or more OR"; or 
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and may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo; 
R^ is selected from Ci-ealkyl and heterocyclyl, wherein said Ci-ealkyi or heterocyclyl is 
optionally substituted with one or more di-(Ci^aIkyl)amino-, heterocyclyl or OR^; 

R^ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl; 

as a free base or a pharmaceuticaUy acceptable salt, solvate or solvate of a salt thereof. 

7. The use according to claim 1, wherein said compound is according to formula I and R^ 
and R^ are hydrogen. 

8. The use according to claim 7, wherein R^ is hydrogen and R^ is hydrogen or fluoro. 

9. The use according to claim 8, wherein R^ is CeaUcyl. 

10. The use according to claim 8, wherein R^ is tetrahydropyran. 

1 1 . The use according to any one of claims 7 to 10, wherein R^ is methyl or 
trifhioromethyl. 

12. The use according to any one of claims 7 to 1 1, wherein R'* is selected from hydrogen, 
halo, NO2, C^alkyl, Ci-shaloalkyl, OR% SOiR^ C(0)NR^R'^ and C(0)OR^ 

13. The use according to any one of claims 7 to 1 1, wherein R'^ is C(0)NR^R*' and wherein 
R^ and R° are independently selected from hydrogen and C^saikyU wherein said Ci-ealkyl 
is optionally substituted with one or more OR* and wherein R* is Ci-salkyl. 

14. The use according to claim 12, wherein R"^ is trifluoromethyl. 

15. The use according to claim 12, wherein R"^ is chloro. 
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16. The use according to claim 12, wherein is trifluoromethyl. 

17. The use according to any one of claim 7 to 12, wherein is hydrogen, halo, Cj-salkyl 
orOR^ 

18. The use according to claim 17, wherem is chloro. 

19. The use according to claim 17, wherein R^ is selected firom hydrogen, cyano, Ci- 
shaloalkyl, SOzNR^", Co>2alkylC(0)NRV, Ci-4alkylNR^°, SOiR*, C(0)OR% CH(OH)R^ 
andC(0)R^. 

20. The use according to claim 19, wherein is Co-2alkylC(0)NR^R'' and 

R^ and R*" are independently selected from hydrogen, Ci-ealkyi, heterocyclyl, aryl, 
heteroaryl andCi-ehaloalkyl, wherein said Cj-ealkyl, heterocyclyl, aryl, heteroaryl or Ci. 
ehaloalkyl is optionally substituted with one or more Ci^alkyl, Ci-4haloaIkyl, halo, cyano, 
methanesulphonyl-, OR* or NR^^R*'; or 

R* and R*' may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, Ci-ealkyl or Ci-jhaloalkyl, wherein said Ci-ealkyl or Ci. 
shaloalkyl is optionally further substituted with one or more Ci.aalkoxy or OR^ 

21 . The use according to claim 20, wherein R** and R° together with the atom to which they 
are attached, form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, Ci-ealkyl or Ci-shaloalkyl, wherein said Ci-ealkyl or Ci_ 
ahaloalkyl is optionally further substituted with one or more Ci-salkoxy or OR*". 

22. The use according to claim 21, wherein said heterocyclic ring is substituted with 
methyl. 
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23. The use according to claim 19, wherein is Ci^alkylNR^^and 

and R*" together with the atom to which they are attached, form a heterocyclic ring. 

24. The use according to claim 19, R^ is SO2R' aad R* is Ci-ealkyl, wherein said Ci-eaUsyl is 
optionally substituted with one or more 0R^ 

25. The use according to claim 24, wherein R^ is methyl. 

26. The use according to claim 19, wherein R^ is S02KR*'R"' and 

R^ and R*" are independently selected from hydrogen, C^ealkyl, heterocyclyl, aryl, 
heteroaiyl andCi-ehaloalkyl, wherein said Cj^salkyl, heterocyclyl, aryl, heteroaiyl or Ci- 
6haloalkyl is optionally substituted with one or more CMalkyl, Ci^haloalkyl, halo, cyano, 
methanesulphonyl-, OR* or NR*^**; or 

R** and R*^ may, together with the atom to which Ih&y are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, C^^alkyl or Ciohaloalkyl, wherein said Ci.6alkyl or Ci_ 
shaloalkyl is optionally further substituted with one or more Ci-3aIkoxy or OR^. 

27. The use according to claim 26, wherein R^ and R"" together with the atom to which they 
are attached form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, C^galkyl or Cj.shaloalkyl. 

28. The use according to claim 27, whereiu said heterocyclic ring is substituted with a Ci. 
ealkyl. 

29. The use according to claim 28, wherein said Cj-ealkyl is methyl. 

30. Use of a compound according to claim 1 or claim 2 selected from: 
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4-(l,2-Dimethyl-lH^iinidazol-5-yl)-5-fIuoro-i\r-[3-me11ioxy 

(trifluoromethyl)phenyl]pyrimidm~2 -amine; 

N-(3 ,5-Dichlorophenyl)-4-( 1 ,2-dimethyl- l^/-imidazol-5-yI)-5-fluoropyrimidm-2-aiimie; 
(4_ {[4-(l ,2-Dimethyl-li!^imidazol-5-yl)-5-fluoropyrimidiii--2- 
yl] aimno}phetiyl)(pheiiyl)mefhanone; 

4-<l,2-Di2nethyl-l jy-irQidazol-5-yl)-5-fluoro-7V" {2-metliyl-4-[(4-methylpiperaziti- 1 - 

yl)carbonyl]phenyl}pyrimidin-2-aimne; 

4- (l ,2-Dimethyl- 1 J7-iraidazol-5-yl)-5-fluoro-JV- {4-[(4-metixylpi^ 
nitroplienyl} pyrimidin-2-.aimiie; 

4~(l,2-Dimethyl-l^-iinida2;ol-5-yl)-5-fluoro-iV'-[4-[(4-m 
(trifluoromethoxy)phenyl]pyrimidin~2-amme hydrochloride; 

5- Fiuoro-Ar-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(tet^ 
pyran-4-yl)- lI/-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 
5-Fliioro-JV^{4-[(4-methy^piperazin-l-yl)caibonyl]phenyl}-4-[2-met^^ 
pyraQ-4-yl)-lH-imidazol-5-yl]pyrirmdin-2-anmie hydrochloride; 
5~Fluoro-iV- {3-melhoxy-4-[(4-me1hylpiperazin- 1 -yl)carbonyl]phenyl} -4-[2-m 
(tetrahydro-2i^-pyra3a-4-yI)- lifir-imidazol--5-yi]pyrirnidin--2-amine hydrochloride; 
5-Fluoro-iV'-[4-[(4-methylpipe[razin-l-yl)carbonyl]-3-(methyl^^^ 

1 -(telTahydro-2^-pyran-4-yl)-ljfir-imidazol-5-yl]pyriinidi^ hydrochloride; 
5-Fliioro-iV-[4-[(4-methylpiperazm-l-yl)sulfonyl]-3-(trifluoroxnethoxy)phenyl]-4^ 
methyl-l-(tetrahydro-2H-pyran-4-yl)-ljf/^imidazol-5-yl]pyrirtiidin^ 
5-Fluoro^-[2-iiie%I-l-(tetrahydro-2i7-pyran-4-yl)-l^r4midazoI-5-yy 
ylsuIfonyI)phenyl]pyrimidin-2-aimne hydrochloride; 
5-Fluoro-442-methyl-l-(tetrahydro~2i^~pyran-4-yl)-l^r-mudazol-5-^^^ 
ylsulfonyl)phenyl]pyrimidin-2-amiiie hydrochloride; 
[4-({5.Fluoro-4-[2-methyl-l-(te1xahydro-2^f-pyran~4-yl)-liy-iinidazo 
yl}ainino)phenyl]{pyridin-2--yl)inetlianQne hydrochloride; 
5-Fluoro-4-[2-me1hyl-l-(tetrahydro-2i?-pyran-4'yl)-lif-iim 
ylmethyl)phenyl]pyrimidin--2--amine hydrochloride; 
5-FIuoro-4-[2-niethyl~l-(tetrahydro-2J^-pyran-4-yl)-lH-im^ 
ylcarbonyl)phenyl]pyriniidin-2-amine hydrochloride; 
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4-(l-Cyclohexyl-2-metiiyl-lii^iimdazol-5-yl)-5-fluoro-A^ 
yl)carbonyl]phenyl}pyrinxidm-2-amine hydrochloride; 

4- (l-Cyclohexyl-2-inethyl-li^-imidazol-5-yl)-5-fluoro-A^-{4-[(4-me^ 
yl)sulfonyl]phenyl}pyrimidin-2-amine hydrochloride; 

5- Flwo-4-[2-mefhyI-l<l-methylpiperidin-4-yl)-l^-miid^ 
me1hylpipeiMn-l -yl)caxbonyl]phenyl}pyiimidin-2-ai^ hydrochloride; 
5-Fluoro-4-[2-methyl- 1 -(1 -methylpiperidin-4-yI)- l^-imidazol-5-yl]-i\r"[4-(pyrrolidin- 1 - 
ylsulfonyl)phenyl]pyrirDidin-2-amine hydrochloride; 
5-Fluoro-4-[2-methyl-l-(tetrahydro-2Zr-pyran-4-yl)-iiy-iiiuda2» 
(tiifluoroniethyl)pheayl]pyriniidin-2-anDdne hydrochloride; 
5-Fluoro-JV"-[3<methylsulfonyI)phenyl]-4-[2-methyl-l-(tetrahydro-2H^ 
iimda2:ol-5-yl]pyriimdiii-2-amine hydrochloride; 

5-Fluoro-Ar-[4-(methylsulfonyl)pheayl]-4-[2-methyl-l<tetrahydro-2^^^ 
irDidazol-5-yl]pyriinidin-2-amine hydrochloride; 

3~({5~Fluoro-4-[2-inethyl- 1 -{tetrahydro-2ff-pyran-4-yl)-l^-imidazol-5-yl]pyriniidin-2- 

yl}atnino)beiizonitrile hydrochloride; 

4-(l,2-Dimethyl-lH-imidazol-5-yl)-5-fluoro-A^-[4-(morpholin-4- 

ylme1hyl)phenyl]pyrimidin-2-aimne hydrochloride; 

4-(1 ,2-Dimethyl- l^-imidazol-5-yl)-5-fliioro-iV- {4-[(4-methylpiperazin- 1 - 

yl)sulfonyl]phenyl}pyrinndin-2-ainine; 

4"(l,2-DimethyI-l/?-imidazoI-5-yl)-5-£luoro-A'-[4-(piperidin^ 

ylcaxbonyl)phenyl]pyrimidiQ-2-amine hydrochloride; 

4-(l ^-DiraethyI-ljfr-itnidazol-5-yl)-5-fliioro-J\r- {4-[(4-methylpiperazin- 1 - 

yl)carbonyl]phenyl} p5n:imidin-2-amine hydrochloride; 

4-(l ,2-Dime1hyl- liy-iniidazol-5-yl)-5-fluoro-i\^- {4-[(4-methylpipexazin 

yl)methyl]phenyl}pyrimidiii-2-aimne hydrochloride; 

4-(l,2-Dimefhyl-ljfir-imidazol-5-yl)-5-fluoix)-JV^ 

yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride; 

(4-{[4-(l,2-Dimethyl-l/^^imidazol-5-yl>5-fluoropyrimidin-2-yl]amino}phenyl)(^ 
yl)methanone hydrochloride; 

4-({5-Fluoro-4-[2-methyl-l-(tetrahydro-2^^-pyraii-4-yl)-liy-imidazol-5-yl^^ 
yl}aiiiino)bei!zomtrile hydrochloride; 
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5-Fluoro-4-[2-methyI-l-(tetrahy(ko-2H-pyran-4-yI)-lK-^^ 
ylsulfonyl)pheiiyl]pyrimidin-2-amme hydrochloride; 

5-Fluoro-i\r- {4-[(4-methylpiperaziii- 1 -yl)sulfonyl]phenyl} -4- [ 1 -(tetrahydro-Zff-pyran-4- 
yl)-2-(trifluoromethyl)-li/-iimdazol-5-yl]pyriimdin-2-am 
N.{4-[(DimethyIainmo)metiiyI]phenyl}-5-fluoro-4-[2-me&^^ 
yl)-lH4nudazol-5-yl]pyriinidin-2-anune; 

5-Fluoro-4-[2-me1hyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5 

4- ylethyl)phenyl]pyrimidm-2-amme; 

N-[4<l-Azetidin-l-yle1hyl)phenyl]-5-fluoro-4-[2-methyl-l-(te1xahyd^^ 
lH-iimda2X)l-5-yl]pyrimidm-2-amme; 

5- FIuoro-4-[2-methyl-l-(tetrahydro-2H-pyraa-4-yl)-lH-inudazol^ 
4-ylethyl)phenyl]pyriimdin-2-amme; 

N-[4-(Methylsulfonyl)phenyl]~4-[2-methyl4<tetrahydro-2H-pyran-4 
yl]pyi±3udin-2-ainine; 

N-{4-[(4-Methylpiperazin-l-yl)sulfonyI]phenyl}-442-m^^ 

yl)-lH-itnidazol-5-yl]pyrimidm-2-arnme; 

]Sr-{4-[(4-Methylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l<te1xahydro 
yl)- lH-iimdazol-5-yl]pyriniidin-2-amine; 
4-[2-Melhyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yq 

ylmethyl)phenyl]pyrirmdm-2-amine; 

4-[2-me1hyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-N-[4-(m^ 
ylsulfonyl)pheiiyl]pyrimidin-2-amine; 

>j_(4- {[4-(2-Methoxyethyl)piperazin-" 1 -yl]sulfon.yl}phenyl)-4-[2-mefhyl- l-(tetrahydro-2H- 
pyran-4-yl)-lH-imidazol-5-yl]pyrinudm-2-ainine; 
N_{4_[(4_Isopropylpipera^in-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(te^ 
yl)- 1 H-inudazol-5-yl]pyrimidin-2-amme; 

4- [2-Me1hyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-^^^ 
ylsulfonyl)phenyI]pyrimidin-2-amine; 

(K-(l -Methylpiperidm-4-yl)-4-( {4- [2-methyl- 1 -(telara^ 

5- yl]pyrimidin-2-yl}amino)benzenesulfonainide; 
]S(-{4-[(4-Methyl-l,4-diazepan-l-yl)sulfonyl]phenyl}-4-[2-rnethy^ 
4-yl)-lH-imidazol-5-yl]pyriimdm-2-amine; 
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N,N-Die1iiyl-4-({4-[2-me1iiyl-l-(tetrahydro-2H-py^ 
yl} ammo)benzenesulfonamide; 

N-[4-(Azetidin-l-ylsulfonyl)phenyl]-4-[2-methyl-l-(telxahydro-2H-^^ 
imidazol-5-yl]pyrimidm-2-atnine; 
N-{3-[(4-Methylpipera2dn-l-yl)sulfanyl]phen^ 
yl)~lH-imida2»l-5~yl]pyriniidiii-2-amiae; 

N- {3-Chloro-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl}-4-[2-methyl- 1 -(te1rahydro-2H- 
pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-aimne; 
N-{3-Methyl-4-[(4-methylpiperazm-l-yl)sulfonyl]phenyl}-4-[2-me^^^ 
pyran-4-yl)- 1 H4midazol-5-yl]pyrimidm-2-amine; 

5-Fluoro-N<4-{[(3R)-3-methylmorpholin-4-yl]sulfonyl}phenyl)-4-[2-mett^^ 

(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrmiidm-2-amme; 

5-Fluoro-N-{3-methyl~4-[(4-methylpiperazm-l-yl)sulfonyl]phenyl}-4-[2-^^ 

(tetrahydro-2H-pyran-4-yl)-lH-imidaz»l-5-yl]pyrimidin-2-^ 

5-Fluoro-N-(4-{[(lS,4S)-5-metiiyl-2,5-diazabicyclo[2.2.1]hept-2-yl]sulfo^ 

[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH4midazol-5-yl]pyrimidin-2-aimn^ 

4-({5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyri 

yl} amino)-Nj:^-dime1iiylbeiizeoaesulfonamide; 

N-[4-(A2Sftidin-l-ylsulfonyl)phenyI]-5-fluoro-4-[2-methy^ 

1 H-imidazol-5-yl]pyritmdin-2-amme; 

Me11iyI3-{[4-(l,2-dimethyl-lH-imidazoI-5-yl)-5-fluoropyrimidm^^ 
3-[[4-(2,3-Dimethylimidazol-4-yl)-5-fluoro-pyriimdin-2-^^^ 
methoxypropyl)benzEumde hydrochloride; 

[4-[[4-(2,3-Dimethylimidazol-4-yl)-5-fluoro-pyrimidin-2-yl]ai^ 
(trifluorome1hoxy)phenyl]-(4-methylpiperazm-l-yl)methanone hydrochloride; 
N-[4<Azetidin-l-ylcarbonyl)phenyl]-5-fluoro-4-[2-methyl-l-(tetrahy^^ 
1 H-iniidazol-5-yl]pyriimdin-2-aniine hydrochloride; 
N-{4-[(33-Difluoroazetidin-l-yl)carbonyl]phenyl}-5-fluoro-4-[2-me&^^ 
2H-pyran-4-yl)- lH-imidazol-5-yl]pyrimidiii-2-aniine hydrochloride; 
5"Fluoro-N-[3-me1hyl-4<raoii)holin-4-yhnethyl)phenyl]-4-[2-me1hyl-l-(^^^ 
pyran-4-yl)- 1 H-iinidazol-5-yl]pyrimidin-2-amine hydrochloride; 
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5-Fltioro-N-[4-(moiphoUn-4-ylmethyl)phenyI]^[3-oxan-4-y 

(trifluoromethyl)imidazol-4-yl] -pyriiEddin-2-amine hydrochloride; 
5-Fluoro-N-{4-[(4-fluoropiperidm-l-yI)carbonyl]phenyl}-4-[2-methyl-Ktet^ 
pyran-4-yl)- lH-imidazol-5-yl]pyrimidin-2-aiiiine hydrochloride; 
ElhyI4<{5-£luoro-4-[2-metiiyl-l-(te1rahydro-2H-pyraB-^^ 
2~yl} amino)beiizoate; 

N,N-Diethyl-4-({5-fluoro-4-[2-mefhyl-l-(telTahydro-2H-pyraa-4-yl)-lH-u^ 
yl]pyriniidin-2-yl} amino)benzamide hydrochloride; 
4-[5-fIuoro-4-(2-methyl-3-tetrahydropyran-4-yl-iinidazol-4-yl)-^ 
(3-methoxypropyl)benzaimde hydrochloride; 

[4-[5-fluoro-4-(2-mefhylw3-tetrahydropyran-4-yl-iimdazol-4-yl)-pyrimidin-2- 
yl] aimnophenyl]-( 1 ,4-oxazepan-4-yl)methaiione hydrochloride; 

(4-ethylpiperazin-l-yl)-[4-[5-fluoro-4-(2-methyl-3-te1iahydropyran-4-yl-imidazol-4-^^^ 
pyrimidm-2-yl]aminophenyl]-methanone hydrochloride; 
(2,6-dimethylmorphoKn-4-yl)-[4-[5-fliioro-4-(2-methyl-3-tetrahydrop>^ 
4-yl)-pyriinidm-2-yl]aminophenyl] -methanone hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4~yl-imidazol-4-yl)-pyrimidin-2- 
yl]a3Qaiaophenyl]-{3-fluoropyixoUdin-l-yl)-mel3ianonehydrQ^^ 
(3,3-dmuoropyrn)lidin-l-yl)-[4-[5-fluoro-4-(2-methyl-3-tetrahydro^ 
yl)-pyriimdin-2-yl] aminophenyl] -methanone hydrochloride; 
4-[5"fluoro-4-(2".me11iyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyri 
methyl-benzamide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-raiidazol-4-yl)-py^ 

tetrahy dropyran-4-yl-benzamide hydrochloride ; 

[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidiii-2- 
yl]aBiinophenyl]-(3-hydroxypyrrolidin-l-yl)-methanone hydrochloride; 
N-(2-cyanoel3iyl)-4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-iniidaz 
pyrhiiidin-2-yl]amino-N-me1hyl-ben2amide hydrochloride; 
N-ethyl~4-[5-fluoro-4-(2-rnethyl-3"telTahydropyran-4-yl-imidazol-4-yl)-pyrr^ 
yl]amino-N-(2-hydroxyethyl)benzamide hydrochloride; 
4-[5-fluoro-4-(2-methyi-3-tetrahydropyran-4~yl-imida2ol-4-yl)-p)^ 
(2-hydroxyethyl)-N-me1hyl-benzaniide hydrochloride; 
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4-[5-fluoro-4-(2-metliyl-3-te1arahydropyratt-4-yHmi^^ 

(2-hydroxyethyl)benzainide hydrochloride; 

N-(2-dimelhylauunoethyl)-4-[5-£luoro~4-(2-rnethyl-3-tetrahydropyr^ 
pyrmiidin-2-yl] amino-benzamide hydrochloride; 
(4-dimethylattiino-l-piperidyI)-[4-[5-fIuoro-4-(2-methyl-'3-tet^ 
4-yl>pyrimidin-2-yl]ammophenyl]-me1hanoiie hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2- 
yl]aminophenyl]-[4-(2-methoxye1hyl)piperazin-l-yl]-methanone hydrochloride; 
4-[5-fluoro-4<2-methyl-3-tetrahydropyran-4"yl-imidazoi-4-yI)-pyriimdin^ 
[2-(l -piperidyl)ethyl]benzamide hydrochloride; 

4-[5~fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-mudazol-4-yI)-pyrimid 
(2-inorpholinoethyl)benzatnide hydrochloride; 

4-[5-fliM)ro-4-(2-methyl-3-tetrahydropyran-4-yl-iinidazol-4-yl)-pyrimidin-2-y^^ 
isopropyl-benzamide hydrochloride; 

N-[2-(3,3-difluoropyrroIidin-l-yl)ethyl]-4-[5-fluoro-4-(2-rne1hyl-3-tetr^ 
imidazol-4-yl)-pyrimidin-2-yl] amino-benzamide hydrochloride; 
[4-[5-fluoro-4-(2-methyl~3-tetrahydropyran-4-yl-iimdazol-4-yl)-pyrimidin-2- 
yl]aminophenyl]-(4-isopropylpiperazm-l-yl)-me1hanQnehydrocWorid^ 
[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazoM 
yl]aiiunophenyl]-(4-methyI-l,4-diazepan-l-yl)-methaiione hydrochloride; 

4- [5-fIuoro-4-(2-me1hyl-3-tetrahydropyran-4-yl-imidazol-4-yZ)-pyrimidin-2-^^^ 
tetrahydrofuran-3-yl-benzainide hydrochloride; 

5- Fiuoit3-N-[4-(methylsulfonyl)phenyl]-4-[l-(tetrahydro-2H-py 
(trifluoromethyl)-lH-imidazol-5-yl]pyrimidin-2--amine; 

N- [4-(Azetidin- 1 -ylcarbonyl)phenyl]-5-fluoro-4-[ 1 --(tetrahydro-2H-pyraii-4-yl)-2- 
(trifluoromethyl)- 1 H-irnidazol-5-yl]pyrimidin-2-airdne; 
N-[4-(Azetidm-l-ylcarbonyl)-3-cMorophenyl]-4-(l,2--dime&yl-lH^ 
fIuoropyrimidin-2-aixiirLe; 

N-[4-(Azetidin-l-ylcarbonyl)-3-methyIphenyl]-4-(l,2-dimethyl-lH-imidaz 
fluoropyriniidin-2-amine; 

N-[3-CMoro-4-(methylsulfonyl)phenyl]-4-(l,2-dimethyl-lH-imidazol-5-yO 
fluoropyriir)idiii-2-amiiie; 
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4-(l,2-IMmethyl-lH-imidaz»l-5-yl)-5-fliiorch-N-[4-(me&^^ 

amine; 

N-{3-Chloro-4-[(4-methylpiperazm-l-yl)sulfonyl]phenyl}-4<l,2-dim^ 
yl)-5-fIuoropyriraidin-2-amine; 

4- (l,2-DimeliiyI-lH-imdazol-5-yl)-5-fluoro-N-{3-methyI-4- 
yl)sulfonyl]phenyl}pyrinudin-2-ainme; 

N-[4<Azetidin-l-ylcarbonyl)-3-(trijauoromethoxy)pheayl]-4-(^ 

5- yl)-5-fluoropyriniidm-2-amine; 

5-FIuoro-N-[4-(4-metiiylpiperazin-l-yl)sulfonylpheayl]-4-[3-methyl-2- 
(trifLuoromethyl)iimdazoI-4-yl]-pyriiiudm-2-aj^ 
5-Huoro-4-[3-methyl-2-(lTifluoromethyl)imidazol-4-yl]-N-[4-(nM) 
ylmethyl)phenyl]-pyrimidm-2-amine hydrochloride; 

[4-[5-Fluoro-4-[3-methyl-2-(trifluorome1hyl)imidazol-4-yl]-pyrimidin-2-yl]ar^ 
(4-methylpiperazin- 1 -yl)-methaiione hydrochloride; 
[4-[5-Fluoro-4-[3-tetrahydropyran-4-yl-2-(trifluorome1hyl)im 
yl]aimnophenyl]-(4-methylpiperazin-l-yl)-methanone hydrochloride; 
5-Fluoro-N~[3-(me1hylsulfonyl)-4-(morphoUn-4~yhnethyl)phenyl]-4-[2-m^ 
(tetrahydro-2H-pyian-4-yl)-lH-knidazol-5-yl]pyrimidin-2-ari^ 

5- Fluoro-N-[4-(melhylsulfonyl)-3<trifluoromethyl)phe[ayl]-4-[^ 
pyran-4-yl)- lH-imidazol-5-yl]pyrimidin~2-amine hydrochloride; 

6- ({5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-m-mridazol-5-^^^ 
yl}amino)-2,3-dihydro-4H-thiochromen-4-one 1,1-dioxide hydrochloride; 
6-{{5-Fluoro-4-[2-me1hyl-Htetrahydro-2H-pyran-4-yl)-lH-imidazo 
yl}ainino)thiochroman-4-ol 1,1 -dioxide hydrochloride; 

N<3-Dime1hylaininopropyl)-3-[[4-(2,3-dhnethyhmidazol-4-yl)-5-fluoro-pyri^ 
yl]ainino]benzamide; 

N-(3-Diraethylaminopropyl)-3-[[4-(2;3-Kiimeihylimida^ 
yl]amino]-N-methyl-benzaimde hydrochloride; 
[3.[[4_(2,3-Dimethyliinidazol-4-yl)-5-fluoro-pyrii3iidm-2-y^^ 
(hydroxytnethyl)-l -piperidyl]methanone; 

N-{3-CMoro-4-[(4-meihylpiperazm-l-yl)carbonyl]phenyl}-5-fluoro-4-[2-methyl-l- 
(tetrahydro-2H-pyraii-4-yl)-lH-iimdazol-5-yl]pyrimito^ 
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5-Fluoro-N-{3-[(4-methylpiperazm-l-yl)carbcmyl]phenyl}-4-[^^ 
pyran-4-yl)-lH"imidazol-5-yl]pyrimidm-2-amme; 
(4_{[4_(1^2-DimethyI-lH-imidazol-5-yI)-5-fluoropyiiaiidm^^ 
yl)methanol; 

5-FIuoro-N44<isopropylsulfonyl)phenyl]-4-[2-me%l-l-(tetrah^ 
imidazol-5-yl]pyriinidin-2-amine; 

N-[4-(Ethylsulfonyl)phenyl]-5-fluoro-4-[2-me11iyl-l-(tetrahydr^^ 
imidazol"5-yl]pyrimidin-2-amiiie; 

5-Fluoro-N-{4-[(2-methoxyethyl)sulfonyl]phenyl}-4-[2-methyl-l-(tetrah^ 
yl)-lH-imidazol-5-yl]pyrmiidin-2-amine; 
K-(4-{[2-(Diefhylaimno)ethyl]sulfonyl}phenyl)-5-fluoro-^ 
pyraa-4-yl)-lH-imidazol-5-yl]pyrimidm-2~aimne; 

2-{[4-({5-Fluoro-4-[2-methyl-l-{tetrahydro-2H-pyran-4-yl)-lH-imida2:ol-5-yU^ 
2-yl} amino)phenyl]stilfbiiyl} ethaaol; 
{5-Fluoro-4-[3-(tet!:aliydro-pyraQ-4-yl)-3H-iinida2»M-^^^ 

piperazine- 1 -sulfonyl)-phenyl]-amine; 

5- {5-Fluoro-2-[4-(4-methyl-piperazine- 1 -sulfonyl)-phenylarnino]-pyrimidm-4-yl} - 1 - 
(tetrahy dro-pyran-4-yl)- 1 H-imidazole-2-carbomtrile; and 
{5-Fluoro-4-[2-melliyl-3-(tetrahydro-pyraii-4-yl)-3H-imidaz^ 

(te1rahydro-pyran-2-ylmethanesulfonyl)-phenyl]-amine; 

in the manufacture of a medicament for prevention and/or treatment of dementia, 
Alzheimer's Disease, Parkinson's Disease, Frontotenq>oral dementia Parkinson's Type, 
Paridnson dementia con^lex of Guam, HTV dementia, diseases with associated 
neurofibrillar tangle pathologies and dementia pugilistica. 
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31. A compound of the formula I: 

I 

wherein 

is selected from hydrogen, cyano, C^.ahaloalkyl, OR^ SOaNR^'R^ Co-2alkylC(0)NR^^ 
Ci^alkylNR^R% CH20R^ SO2K C{0)OR^ CH(OH)Rj and C(0)RJ; 

and R"* are independently selected from hydrogen, halo, cyano, NO2, Ci^alkyl, Ci- 
ihaloalkyl, OR% C(0)NR^^ SOaR^ and C(0)OR^ or 

R^ and R^, togeliier with the atoms to which they are attached form a 5- or 6-mfimbered 
heterocyclic ring containing at least one N, O or S, in which any of the hydrogens of flie 

CH2~groups within said heterocyclic ring can be substituted with 0x0, hydroxy or halo and 
in which any sulphur atom within said heterocyclic ring is optionally oxidised to -SO2-; 
R^andR^ are independently selected from hydrogen, Ci_3alkyl and OR^; 
R^ is selected from CH3 and CeaUcyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.salkyi 
or Ci.3haloalkyl, wherem said Ci-aalkyl or Ci-alialoalkyl is optionally further substituted 
with one or more Ci-salkoxy; 

R*^ is selected from hydrogen, Ci-salkyl, cyano and Ci-ghaloalkyl, wherein said Ci.3alkyl or 
Ci.3haloalkyl is optionally substituted with one or more OR*; 

R^ and R^ are independently are selected from hydrogen and halo; 

R* is selected from hydrogen, Cj.salkyl and Ci.ghaloalkyl, wherem said Ci-aalkyl or Ci. 
shaloalkyl is optionally substituted with one or more Ci-salkoxy; 
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and ^ are independently selected from hydrogen, Ci-ealkyl, heterocyclyl, aiyl, 
heteroaryl andCj-^haloalkyl, wherein said Cj-ealkyl, heterocyclyU aryl, heteroaryl or Ci- 
shaloalkyl is optionally substituted with one or more Ci^alkyl, Ci^aloalkyl, halo, cyano, 
methanesulphonyl-, OR^ or NR'^R^; or 

and R° may, together with the atom to which they are attached, form a heterocyclic ring 
whearein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(CMall^l)aimno-, Ci_6alkyl or Ci-shaloalkyl, wherein said Ci-salkyl or Ci_ 
shaloalkyl is optionally further substituted wilh one or more Ci_3alkoxy or OR^; 

R*^ and R^ are independently selected from hydrogen, Ci-ealkyl and Ci-ghaloalkyl, wherein 
said C]_6alkyl or Ci-ehaloalkyl is optionally substituted with one or more OR^; or 

R^ and R* may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, Cj-salkyl or 
Ci_3haloalkyl, wherein said Ci.salkyl or Ci.shaloalkyi is optionally further substituted with 
one or more Ci-salkoxy; 

R*" is hydrogen, Ci-salkyl or Ci.shaloalkyl, wherein said Ci-salkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci.salkoxy; 

R* is selected from Ci^eaUcyl, heterocyclyl, aryl, heteroaryl and Ci.shaloalkyi, wherein said 
Ci.6alkyl, heterocyclyl, aryl, heteroaryl or Ci.shaloalkyl is optionally substituted with one 
or more halo, cyano, di-(CMalkyl)amino-, Ci.ahaloalkyl, Ci-salkyl, heterocyclyl or OR^; 

R' is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci.salkyl, OR% halo or cyano; 

as a free base or a pharmaceuticaJly acceptable salt, solvate or solvate of a salt thereof. 
32. A confound of the formula lb: 




lb 
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wherein 

is selected from hydrogen, cyano, Ci.shaloalkyl, SOaNR^", C(0)NR^^ CHaNR^^, 
CHaOR*^, SOaR^ and 0(0)1??'; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci-shaloalkyl, 
OR", C(0)NRV, and SOaR^ 

R^ and R^ independently are selected from hydrogen, Ci-3alkyl, and OR^; 
R* is selected from CH3 and Qalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, 
O or S, wherein said heterocyclic ring is optionally substituted with one or more Ci-salkyl 
or Ci-3haloalkyl; 

R'' is selected from Ci-salkyi and Ci,3haloalkyl; 

R^ and R^ independently are selected from hydrogen and halo; 

R*" is Ci.3alkyl or Ci-shaloalkyl; 

R^ and R*' are independently selected from hydrogen and Ci-ealkyl, optionally substituted 
with one or more OR*; or 

R^ and R° may, together with the atom to Tsiiich they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N or O, 
wherein said heterocyclic ring is optionally substituted with one or more halo or Ci-aalkyl ; 
R^ is hydrogen, Ci-salkyl or Ci-shaloalkyl, wherein said Ci.salkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci-salkoxy; 

R^ is Ci-3alkyl; 

RJ is an aiyl or heteroaxyl ring; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 
33. A compound according to claim 31, wherein 

R' is selected from hydrogen, cyano, Ci-shaloalkyl, S02NR*'R^ Co.2alkylC(0)NRV, d. 
4alkyllSIR^^ SOzR^ C(0)0R% CH(OH)Rj and C(0)Rj; 
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and aie mdependently selected jfrom hydrogen, halo, cyano, NO2, Ci^alkyl, Cj. 
ahaloalkyl, OR*, SOzK C(0)NRV and C(0)OR*; or 

R^ and R^, together with the atoms to which they are attached join to form a 5- or 6- 
membered heterocyclic ring containing at least one N, O or S, in which any of the 
hydrogens of the CH2-groups within the said heterocyclic ring can be substituted with 0x0, 
hydroxy or halo and in which any sulphur atom within said heterocyclic ring is optionally 
oxidised to -SO2-; 

R'' and R^ are independently selected from hydrogen, Ci_3alkyl, and OR*^; 
R* is selected fronoL CH3 and Cgalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected j5x>m N 
or O, wherein said heterocyclic ring is optionally substituted with one or more Ci-salkyl; 

is selected from Ci.salkyl, cyano, and Ci.shaloalkyl; 

R* and R^ are independently selected from hydrogen and halo; 

R^ is selected from hydrogen, Ci_3aDcyl and Ci_3haloalkyl, wherein said Ci.aallcyl is 
optionally substituted with one or more Ci.salkoxy; 

R^ and R° are independently selected from hydrogen, Ci-ealkyl and heterocyclyl, wherein 
said Ci^alkyl, heterocyclyl is optionally substituted with one or more cyano, OR* or 
NRV; or 

R^ and R*' may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, Ci^alkyl or Cj-shaloalkyl, wherein said Ci-ealkyl or Cj. 
shaloalkyl is optionally frirther substituted with one or more Ci.salkoxy or OR^; 

andR^ are independently selected from C^ealkyl; or 

R** and R^ may, together with the atom to which they are attached, form a heterocycHc ring 
wherein said heterocyclic ring is optionally substituted with one or more halo; 

R^ is selected from Ci^alkyl and heterocyclyl, wherein said Ci-galkyl or heterocyclyl is 
optionally substituted with one or more di-(CMalkyl)amino-, heterocyclyl or OR*; 
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is an aiyl or heteroasyl ring, wherein said aryl or heteroaryl ring is optionally substituted 
wiiii one or more Ci-salkyl; 

as a free base or a phaxmaceutically acceptable salt, solvate or solvate of a salt thereof. 

34. A compound according to claim 3 1, wherein and R^ are hydrogen. 

35. A compound according to claim 34, wherein R^ is hydrogen and R^ is hydrogen or 
fluoro. 

36. A conipound according to claim 35, wherein R^ is Cealkyl. 

37. A conapoimd according to claim 35, wherein R^ is tetrahydropyran. 

38. A compound according to any one of claims 35 to 37, wherein R^ is methyl or 
triftuoromethyl. 

39. A compound according to any one of claims 34 to 38, wherein R** is selected from 
hydrogen, halo, NO2, Ci^alkyl, Ci.ghaloalkyi, OR^ SO2K C(0)NrV and C(0)OR^ 

40. A conipound according to claim 39, herein R'* is C(0)1SIR^*^ and wherein R^ and R° 
are independency selected from hydrogen and Ci^alkyl, wherein said Ci-^alkyl is 
optionally substituted with one or more OR* and wherein R" is Ci^salfcyl. 

41. A compound according to claim 39, wherein R"* is trifluoromethyl. 

42. A compound according to claim 39, wherein R"^ is chloro. 

43. A compound according to claim 39, wherein R® is trifluoromethyl. 
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44. A compouad accordiii^ to any one of claims 34 to 39, wherein is hydrogen, halo, 
Cl.3alkyIorOR^ 

45. A compound according to claim 44, wherein is chloro. 

46. A compound according to claim 44, wherein R^ is selected from hydrogen, cyano, Ci_ 
shaloalkyl, SOaNR^U^, Co.2al]sylC(0)NR^^ CMalkylNRV, SOaR', C(0)OR% CH(OH)Rj 
and C(0)Rj. 

47. A coniqpoimd according to claim 46, wherein R^ is Co.2allcyIC(0)NR^° and 

R^ and R'' are independently selected from hydrogen, Ci^alkyl, heterocyclyl, aryl, 
heteroaiyl andCi-ghaloalkyl, wherein said Ci-galkyl, heterocyclyl, axyl, heteroaryl or Ci. 
ehaloalkyl is optionally substituted with one or more Ci_4alkyl, Ci.4haloall£yl, halo, cyano, 

methanesulphonyl-, OR^ or KR*^R^; or 

R^ and R" may, together with the atom to which they are attached, form a heterocyclic ring 
i^erein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, Ci.6alkyl or Ci-shaloalkyl, wherein said Ci_6alkyl or Ci. 
shaloalkyl is optionally further substituted with one or more Ci_3alkoxy or OR^ 

48. A compound according to claim 47, Tjdierein R^ and R° together with the atom to which 
they are attached, form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, Ci^alkyl or Ci.ahaloalkyl, wherein said Ci-ealkyi or Ci_ 
shaloalkyl is optionally further substituted with one or more Ci-salkoxy or OR^ 

49. A compound according to claim 48, wherein said a heterocyclic ring is substituted with 
methyl. 

50. A conq)ound according to claim 46, wherein R* is Ci.4alkyINR*^° and 

R^ and R° together with the atom to \Mch they are attached, form a heterocyclic ring. 
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51. A compound according to claim 46, wherein is SO2R* and is Ci^alkyl, wherein 
said Ci^aUsyl is optionally substituted with one or more OR*. 

52. A compound according to claim 51, wherein R' is methyl. 

53. A compound according to claim 46, wherein is S02NR^R'' and 

R^ and R*^ are independently selected from hydrogen, Cinsalkyl, heterocyclyl, aiyl, 
heteroaryl andCi-ehaloaUcyl, wherein said Ci-ealkyl, heterocyclyl, aryl, heteroaryl or Ci. 
ehaloalkyl is optionally substituted with one or more Ci.4alkyl, Ci^aloalkyl, halo, cyano, 
methanesulphonyl-, OR^ or NR*^R^; or 

R^ and R° may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci-4alkyl)amino-, Ci_6alkyl or Ci.ahaloalkyl, wherein said C^ealkyl or Cu 
shaloalkyl is optionally further substituted with one or more Ci.salkoxy or OR*. 

54. A compound according to claim 53, wherein R'' and R'' together wilh the atom to which 
they are attached form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, Ci^alkyl or Ci-shaloalkyl. 

55. A compound according to claim 54, wherein said heterocyclic ring is substituted with a 
Ci^alkyl. 

56. A compound according to claim 55, y^^ierein said Ci-eallcyl is methyl. 

57. A compound according to claim 3 1 or claim 32, said compound is selected &om: 
4-(l,2-I>ime1hyl-li?-imida2X)l-5-yl)-5-fluororW'43-methoxy 
(trifluoromethyl)phenyl]pyriniidin-2--amine; 

iV^(3,5-DicWarophenyl)-4-(l,2-dimethyl-lifi^inaidazol-5-yl)-5-fluoropyrn^ 
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(4- {[4-(l ,2-I>ii3ie1hyI-lH-imidazol-5-yl)-5-jauoropyriixiid 

yi]ammo}phenyl)(pheiiyl)metibianone; 

4-(l,2-Dimethyl-lH4midazol-5-yl)~5-fluoro-JV^{2-methyl-4-[(4-m 
yl)carbonyl]phenyl} pyriinidin-2-ainine; 
4-(l,2-Diinethyl-lH^imidazol-5-yl)-5-fluoro-JV'-{4-[(4-me&^^ 
mtrophenyl}pyrimidin-2-ainme; 

4- (l ,2-Dimethyl- li7-imidazol-5-yl)-5-fluoro-iV'-[4-[(4-methylpiperaziii- 1 -yl)carbonyl]-2- 
(tri£luoromethoxy)phenyl]pyrimidm-2-amme hydrochloride; 

5- Fluoro-iV'-{4-[(4-methylpiperazm-l-yl)sulfonyl]phenyl}^^ 
P3ami-4-yl)-l^r-imidazol-5-yl]pyriimdm-2-ajijinehyd^ 
5-Fluoro-A^-{4-[(4-methylpiperazm-l-yl)carbonyi]phenyl}-442-methyl-l-(te^ 
pyran-4-yl)-1^4midazol-5-yl]pyrimidin-2-amine hydrochloride; 
5-FIuoro-iV'-{3-methoxy~4-[(4-methyipipera2dn-l-yl)carbonyl]phenyl}-4-[2-m^ 
(tetrahydro-2i/'-pyraii-4-yl)- lii/^imida2»l-5-yl]pyriiiiidm-2-aimne hydrochloride; 
5>Fluoro-A^-[4-[(4-mefhylpiperazin- 1 -yl)carbonyi]-3-(methylsiilfonyl)phenyl]^-[2-methyl- 
l<te1rahydro-2i?-pyran-4-yl)-lH-imidazol-5-yl]pyrirnidin-2-amin^ 
5~Fluoro-iV"-[4-[(4-methylpiperazm-l-yl)sulfonyl]-3-(trifluorometho^^^ 

melhyl- l-(tetrahydro-2ff-pyran-4-yl)-l^f-iinidaz^ hydrochloride; 
5-Fliioro-4-[2-metfayl-l-(tetrahydro-2iy-pyian-4-yl)-l^-i^ 
ylsiilfonyl)phenyl]pyrimidin-2-ainine hydrochloride; 
5-Fluoro-4-[2-methyI-l-(tetrahydro-2i:f-pyran-4-yl)-1^4rmdazol-5-yl]-^^ 
ylsulfonyl)phenyl]pyrimidin-2~ainiiie hydrochloride; 

[4-({5-FIuoro-4-[2-methyl- 1 -(tetrahydro-2jy-pyran-4-yl)- lj?7-i3tiiidazol-5-yl]pyriTmdin-2- 
yl} ammo)phenyl] (pyridm-2-yl)methanone hydrochloride; 
5-Fluoro-4-[2-rnetiiyl-l-(tetrahydro-2i7-pyran-4-yl)-l/^^imidazol-5-yl]-A^ 
ylmethyl)phenyl]pyrimidin-2-amme hydrochloride; 
5-Fluoro-4-[2-methyl- 1 -(tetrahydro-2/y-pyran-4-yl)-l^f-^ 
ylcarbonyl)phenyl]pyrimidm-2-aimne hydrochloride; 

4-( 1 -Cyclohexyl-2-methyl- li7-iinidazol- S-yO-S-fluoro-iV- {4-[(4-me£hylpiperaziii-l - 
yl)carbonyl]phenyl}pyrimidin-2-amine hydrochloride; 

4-(l -Cyclohexyl-2-methyl- l/?-imidazol>-5-yl)-5-fluoro-JV- {4-[(4-inethylpiperazin- 1 - 
yl)sulfonyl]phenyl}pyrimidin-2-amine hydrochloride; 
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5-Huoro-4-[2-metliyI-l-(l-me1iiylpiperidin-4-yl)-l£r-mu 

me11iylpiperazm-l -yl)carbonyl]phenyl}pyrimidm-2-amme hydrochloride; 

5 -Fluoro-4- [2-methyl-- 1 -( 1 -methy lpiperidiii-4-y I)- liy-imidazol-5--y l]-.jV-[4-(pyrrolidin- 1 - 

ylsulfonyl)phenyl]pyrimidm-2-amine hydrochloride; 

5-Huoro-4-[2-methyl-l-(tetrahydro-2^/'-pyran-4-yl>lH-iim 

(1rifluoromei3iyl)phenyl]pyiiinidm-2-ainine hydro 

5-Fluoro-A?"-[3-(methylsulfonyl)phenyI]-4-[2-methyl-l-(tetrahydro-2/f-^ 

imidazol-5 -yl]pyrimidiB-2-amme hydrochloride; 

5-HiK)ro-J\r-[4-<rQelhylsuIfonyl)phenyl]-4-[2-methyl- 1 -(tetrahydro-2i?-pyran-4-yl)- li/- 
iimdazol-5-yl]pyrimidm~2-ainine hydrochloride; 

3- ({5-Fluoro-4-[2-methyl- 1 <tetrahydro-2£r-pyian-4-yl)-lJy-iimdazol-5-yl]pyrM 
yl}animo)benzonitrile hydrochloride; 

4- (l,2-Dimethyl-l^f-inudazol-5-yl)-5-fluoro-A^-[4-(mojpholin-4- 
yhnethyl)phenyl]pyriiiiidin-2-amine hydrochloride; 

4-(l ,2-Dimethyl- liir-imidazol-5-yI)-5-fluoro-i\r- {4-[(4-methylpipei:azin-l - 

yl)sulfonyl]phenyl}pyrimidin-2-aiiiiiie; 

4-(l>Diraethyl~li/-imidazol-5-yl>5-fliioro-iV^-[4-(jpiperidin^ 

ylcarbonyl)phenyl]pyrinudin-2-atnine hydrochloride; 

4-(l ,2-Dimethyl- liy-imidazol-5-yl)-5-fluoro-iV^ {4-[(4-methylpiperazin- 1 - 

yl)carbonyl]phenyl}pyriiiiidin-2-amine hydrochloride; 

4-(l ,2-Dimethyl- ii^-itnidazol-S-yy-S-fluoro-iV- {4-[(4-methylpiperaziii- 1 - 

yl)me1%l]phenyl}pyriimdin-2-ainine hydrochloride; 

4-(l,2-Diniethyl-liy-imidazol-5-yl)-5-fluoro-iV'-{3-[(4-me&^^ 

yI)carbonyl]phenyl}pyrimidin-2-ainine hydrochloride; 

(4- {[4-(l ,2-Dimethyl- 17^^imidazol-5-yl)-5-fluoropyrimidin-2-yl]amino}phenyl)(pyridm^^ 
yi)methanone hydrochloride; 

4- ({5-FIuoro-4-[2-methyl- 1 -(tetrahydro-2iy-pyran-4-yl)-l/^-inudazol-5-yl]pyrimidi^ 
yl}ainino)beiizomtrile hydrochloride; 

5- Fluoro-4-[2-methyl~l-(tetrahydro-2^r-pyran-4-yl)-liy-imidazol-5-yl]-7^^ 
ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride; and 

5-Fluoro-jV- {4- [(4-methylpiperazin- 1 -yl)siilfonyl]phenyl} -4-[ 1 -(tetrahydro-2i/'-pyraii-4- 
yl)-2-(trifluoromethyl)-lif-imidazol-5-yl]pyrimidm-2-aniinehyd^^ 
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58. A compound as defined in claims 3 1 to 57 for use in therstpy. 

59. The use according to any one of claims 1 to 30, wherein the disease is Alzheimer's 
Disease. 

60. A compound selected from: 

2-Chloro-4--( 1 ,2 -dimethyl- l^-imidazol-5-yl)-5-fluoropyrimidine; 
2-Methyl-4-[(4-methylpiperazin- 1 -yl)carbonyl]aailine; 
4-[(4-Methylpiperazin-l-yl)cari3onyl]-3-mtroamline; 
4-[(4-Methylpiperazin- 1 -yl)carbonyl]-2-(trifluoromethoxy)aniline; 

4- [iV'"Acetyl-Ar-(tetarahydro-2/^pyran-4-yl)]amino-5-methylisoxazole; 

5- Acetyl-2-methyl- 1 -(tetrahydro-2//-pyran-4-yi)- l^T-imidazole; 
(2£)-3-Dimethyla3aMno-l-[2-mefhyl-l-{tetrahydro-2i/-pyim 
2-en-l-one; 

(2Z)-3 -Dimethylanuno-2-fluoro-l -[2-methyl-l -(tetrahydro-2ff-pyran-4-yl)- IH-imidazol-S- 
yl]prop~2-en- 1 -one; 

5-FluoTo-4-[2-methyl-l-(tetrahydro-2i;^pyran-4-yl)-ljff-ii^ 
l-(4-Chloro-2-methoxybenzoyl)-4-methylpiperazine; 

l-[4-Bromo-2-(methylsulfonyl)benzoyl]-4-methylpipera2in€; 

4- (JV-Acetyl-i\r-cyclohexyl)amino~5-methylisoxazole; 

5- Acetyl- 1 -cyclohexyl-2-methyl-l/r-imidazole; 

(ZEr)-3-Dimethylaniiiio-l -(l-cyclohexyl-2-nietiiyl- 1 jy-imidazol-5-yl)prop-2-en-l -one; 
(22)-3-Dimethylaiiuno-2-fluoro-l-(l-cyclohexyl-2-metiiyl-ljy-in^ 

one; 

4- ( 1 -Cyclohexyl-2-methyl- li/-imidazol-5 -yl)-5-fluoropyrimidin-2-amine; 

5- Acetyl-2-methyl-l-(l-metiiyipiperidin-4-"yl)-l^-imidazole; 

(2oE)-3-Dimethylanaino-l-[2-me&yl-l-(l-methylpiperidin-4-yl)-lH-imidazol-5-yl]pio^ 
en- 1 -one; 

(22)-3-Dimethylamino-2~fluoro-l-[2-methyl-l-(l-methylpiperidin-4-yl)-lH-imidazol-5- 
yl]prop-2-en- 1 -one; 

5-Fluoro-4-[2-me1foyl-l-(l-methylpiperidin-4-yl)-lH-imidazol-5-yl]p3^ 
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4~(l,2-Dimethyl-lH-iJiudazol-5-yl)-5-fluoix)pyrimito 

1- (tert-Butoxycarbonyl)-4-(4-bromo-benzenesiilfonyl)--piperazme; 
5-Acetyl- 1 -(tetrahydro~2i?-pyraii-<4-yl)- 2-trifluoromethyl- liJ-imidazole; 
(2E)-3-Diniethylamiiio- 1 -[ 1 -(tetra]iydro-2i^f-pyran-4-yl)-2-trifluoromethyl- li?-imidazol-5- 
yl]prop-2-en-l -one; 

(2^-3-Dimethylaixuno-2-fluoro-l-[l-(tetrahydro-2ff-py^ 

iniidazol-5-yl]prop-2~en- 1 -one; 

5-Fluoro-4-[l-(tetrahydro-2ff-pyTan-4-yl)-2-(trifluoromelhyl)-ljP^i^ 

2- ainine; 

4-[2-Me1iiyl-l-(te1iahydro-2i^pyran-4-yl)-li?-M 

l-[(4-Bromo-2-chloroplienyl)sulfonyl]-4-inethylpiperazme; 
(3i?)-4-[(4~Bromophenyl)sulfonyl]-3-metliylmorpholine; 
(15^,45)-2-[(4>Bromophenyl)sulfonyl]-5-methyl-2,5-diazabicyclo[2.2.1]hepto 
Methyl 4-bromo-2-(trifluoromethoxy)beBzoate; 
4-Bromo-2-(trifluoromethoxy)benzoic acid; 
4-(4~Chloro-2-methylbenzyl)morpholine; 

Litbiiim4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-l^ 

yl]pyrimidin-2-yI}a3nijio)benzoate; 

1 -(4-Bromo-2-methylbenzoyl)azetidiiie; 

4- Bromo-2-(trifluoromethoxy)benzoic acid; 

1- [4-Bromo-2-(trifluoromethoxy)benzoyl]azetidine; 
2,2,2-Trifluoro-N-metbyl-N-(5-methylisoxazol-4-yl)ace1ainide; 
1 -[ 1 -Methyl-2-(trifluoromettiyl)- lH-jmidazol-5-yl]e1^^ 
(2E)-3-(Dimetbylamino)- 1-[1 -me1hyl-2-(trifluoromet^^ 

one; 

(2Z)-3-(Dimethylamino)-2-fluoro-l-[l-methyl-2-(trifluoromethyl)-lH"im 

2- en-l-one; 

5- FliK)ro-4-[l-niethyl-2-(trifluoromethyl>lH-imidazol-^ 
4-[4-Bromo-2-(methylsulfonyl)benzyI]morpholme; 
2-[(4-Bromophenyl)sulfonyl]ethiyl methyl ether; 

2- [(4-Bromophenyl)sulfonyl]ethyl diethyl-amine; 
N-(5-Me1hyl-isoxa2X)l-4-yl)-N-(tetrahydro-pyran'4-yl)-for^ 
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5-Acetyl-l-(tetrahydro-pyran-4-yl)-lH4nudazoI^ 

(E)-3-Dimethylamino- 1 -[3 -(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-propenone; 
(Z)-3-Dimethylaraino-2-fluoro-l-[3-(tetrahydro-pyran-4-yl)-3H-imM 
5-Fluoro-4-[l-(tetrahydro-2H-pyraB-4-yl)-lH-iimdazol-5-yI]pyri and 
5-{5-Huoro-2-[4-(4-me1hyl-piperazine-l-suIfoi3yl)-phenyla^ 
m-4-yl} "1 -{tetrahydro-pyraQ-4-yl)-lH-imidazole-2"Carbaldehyde. 

61. Use of the compounds according to claim 60 in the preparation of a compound of 
formula I or formula lb as defbied in claim 31 or claim 32. 

62. A pharmaceutical formulation comprising as active ingredient a therapeutically 
effective amount of a compound according to any one of claims 31 to 57, in association 
with phaxmaceutically acceptable excipients, carriers or diluents. 

63. Use of a compound according to claims any one of claims 31 to 57, in the manufacture 
of a medicament for prevention and/or treatment of predemented states, Mild Cognitive 
Impairment, Age- Associated Memory Impairment, Age-Related Cognitive Decline, 
Cognitive ImpairementNo Dementia, mild cognitive decline, mildneurocognitive decline, 
Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular 
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic alopecia 
and Type I and Type II diabetes, diabetic neuropathy and diabetes related disorders. 

64. A method of prevention and/or treatment of dementia, Alzheimer's Disease, 
Parkinson's Disease, Frontotemporal dementia Parkinson's Type, Parkinson dementia 
complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle 
pathologies and dementia pugilistica, comprising administrering to a mammal, including 
man in need of such prevention and/or treatment, a therapeutically effective amount of a 
confound of fommla I as defined in any one of claims any one of claims 3 1 to 57. 

65. The method according to claim 64, wherein the disease is Alzheimer's Disease. 
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66. A method of prevention and/or treatment of predemented states. Mild Cognitive 
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline, 
Cognitive Impairement No Dementia, mild cognitive decline, mild neurocognitive decline, 
Late-Life Forgetfulness, memory impairment and cognitive impairment, vascular 
dementia, dementia with Lewy bodies, Frontotemporal dementia and androgenetic alopecia 
and Type I and Type 11 diabetes, diabetic neuropathy and diabetes related disorders, 
comprising administrering to a mammal, including man in need of such prevention and/or 
treatment, a therapeutically effective amount of a compound of formula I as defined in any 
one of claims 3 1 to 57. 

67. A process for preparing a compound of formula I, or a pharmaceutically acceptable salt 
or an in vivo hydrolysable ester thereof, which process (wherein R\ R^, R^, R"^, R^, R^, r"^, 
R^ and R^ axe, unless otherwise specified, as defined in formula I) comprises of: 

a) reaction of a pyrimidine of formula (Df ): 




wherein L is a displaceable group; with an aniline of formula (III): 

(HD 

or 

b) reacting a pyrimidine of formula (TV): 
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witibi a compound of formula (V): 




5 (V) 

where Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula I into another compouad of the formula I; 

ii) removing any protecting groups; 

10 iii) forming a phaxmaceutically acceptable salt or in vivo hydrolysable ester. 
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AMENDED CLAIMS 
[received by the International Bureau on 05 March 2007 (05.03.2007)] 



1. Use of a compound of the fomiula I: 




wherein 

is selected from hydrogen, halo, cyano, NO2, Ci-salkyl, Ci_3haloalkyl, OR\ S02MR^"', Cq- 
2alkylC(0)NR'^^ Ci.4alkylNRV, CH20R^ SOzR*, C(0)OR*, CH(OH)RJ and C(0)RJ; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci-4alkyl, Ci- 
shaloalkyl, OR*, SO2NRV. C(0)NRV, CH2NRV, CH20R^ SOaR*. C(0)OR" and C(0)Rj; 
or 

and R^, together with the atoms to which they are attached join to form a 5- or 6-membered 
heterocyclic ring containing at least one N, O or S, in which any of the hydrogens of the CH2- 
groups within the said heterocyclic ring can be substituted with 0x0, hydroxy or halo and in 
which any sulphur atom within said heterocyclic ring is optionally oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, halo, cyano, Ci-aalkyl, Ci-ahaloalkyl and 
OR^ 

R^ is selected from CH3 and Cealkyl, Cealkenyl, Cealkynyl and CehaloalkyU or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, O 

or S, wherein said heterocyclic ring is optionally substituted with one or more Ci-salkyl or Ci_ 
shaloalkyl, wherein said Ci^aalkyl or Ci.ahaloalkyl is optionally further substituted with one or 
more Ci-salkoxy; 
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r'' is selected from hydrogen, Ci-salkyl. cyano, and Ci.shaloalkyl, wherein said Ci-aalkyl or 
Ci-shaloallcyl is optionally substituted with one or more OR^; 

R^ and R^ are independently selected from hydrogen, cyano and halo; 

R^ is selected from hydrogen, Ci.galkyl and Ci.ahaloalkyl, wherein said Ci.aallcyl or Ci. 
shaloalkyl is optionally substituted with one or more Ci-salkoxy, 

R"^ and R"" are independently selected from hydrogen, Ci-^alkyl, heterocyclyl, aryl, heteroaryl 
and Ci-ehaloalkyl, wherein said Ci-ealkyl, heterocyclyl, aryl, heteroaryl or CLghaloaikyl is 
optionally substituted with one or more d^alkyl, Ci.^oalkyl, halo, cyano, 
methanesulphonyl-, OR* or NR**R*'; or 

R** and R*' may, together with the atom to which they are attached, form a heterocyclic ring 

wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, C^ealkyl or Ci_3haloaIkyl, wherein said Ci-ealkyl or Ci-shaloalkyl 
is optionally further substituted with one or more Ci.salkoxy or OR^; 

R^ and R^ are independently selected from hydrogen, Ci_6alkyl and Ci-ehaloalkyl, wherein 
said Ci-ealkyl or Ci^aloalkyl is optionally substituted with one or more OR*; or 

R'* and R^ may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci.salkyi or Ci. 
shaloalkyl, wherein said Ci.salkyi or Ci-shaloalkyi is optionally further substituted with one or 
more Ci-salkoxy; 

R*" is hydrogen, Ci_3alkyi or Ci_3haloalkyl, wherein said Ci.aalkyl or Ci.shaloalkyl is 
optionally substituted with one or more Ci_3alkoxy; 

R' is Ci^ealkyl, heterocyclyl, aryl, heteroaryl or Ci-shaloalkyl, wherein said Ci^ealkyl, 
heterocyclyl, aryl, heteroaryl or Ci.shaloalkyl is optionally substituted with one or more halo, 
cyano, di-(Ci_4alkyl)amino-, Ci.shaloalkyi, Ci-aalkyl, heterocyclyl or OR*; 

RJ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl, OR*, halo or cyano; 

as a free base or a phaimaceutically acceptable salt, solvate or solvate of a salt thereof; 
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in the manufacture of a medicament for prevention and/or treatment of dementia, Alzheimer'! 
Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, Parkinson 
dementia complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle 
pathologies and dementia pugilistica. 

2. Use of a compound of the formula la: 




la 



wherein 

is selected from hydrogen, halo, cyano, NO2, Ci.3alkyl, Ci.ahaloalkyi, OR^ SO2NRV, 
C(0)NR'^^ CH2NRV, CH20R^ SO2R* and C(0)Rj; 

R^ and are independently selected from hydrogen, halo, cyano, NO2, Ci.salkyl, Ci- 
3haloalkyl, OR^ S02NR'^^ C(0)NRV, CH2NRV, CH20R\ S02R^ and C(0)RJ; 

R^ and R^ independently are selected from hydrogen, Ci_3alkyl, Ci.shaloalkyl and OR"; 
R^ is selected from CH3 and Cealkyl, Csalkenyl, Cealkynyl, and Cehaloalkyl; or 
R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, O 
or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.aalkyl or Ci_ 
shaloalkyl, wherein said Ci.salkyi or Ci.ahaloalkyl is optionally further substituted with one or 
more Ci^salkoxy; 

R"^ is selected from Cj.galkyl, cyano, and Ci_3haloalkyl, said Ci.salkyl or Ci.ahaloalkyi is 
optionally substituted with one or more OR*^; 

R^ and R^ are independently selected from hydrogen, cyano and halo; 
R^^ is hydrogen; 
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is selected from hydrogen, Ci.3alkyl and Ci.ahaloalkyi, wherein said Cj-salkyl or Ci_ 
shaloalkyl is optionally substituted with one or more Ci.salkoxy; 

and R*^ are independently selected from hydrogen, Cj^alkyl or Ci^haloalkyl, wherein aid 
Ci-ealkyl or Ci^aloalkyl is optionally substimted with one or more OR* or NR'^R'*; or 

r'' and R° may, together with the atom to which they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-salkyl or Ci- 
shaloalkyl, said Ci-aalkyl or Ci-shaloalkyl is optionally ftirther substituted with one or more 
Ci-salkoxy; 

R** and R^ are iadependentiy selected from hydrogen, Ci-ealkyl or Ci-6haloa]kyl, said Ci^alkyl 
or Ci-ehaloalkyl is optionally substituted with one or more OR^; or 

and R^ may, together with the atom to which they are attached, form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocycHc ring is optionally substituted with one or more halo, Ci_3alkyl or Ci. 
shaloalkyl, said Ci.salkyl or Ci.shaloalkyl is optionally further substituted with one or more 
Ci-salkoxy; 

R^ is hydrogen, Ci-salkyl or Ci.shaloalkyl, wherein said Ci_3alkyl or Ci-ahaloalkyl is 
optionally substituted with one or more Cj-salkoxy 

R* is Ci-salkyl or Ci-ahaloalkyl, wherein said Ci-salkyl or Ci-ahaloaUcyl is optionally 
substituted with one or more OR*; 

R^ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-aalkyl, OR^, halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof; 

in the manufacture of a medicament for prevention and/or treatment of dementia, Alzheimer's 
Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, Paikinson 
dementia complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle 
pathologies and dementia pugilistica. 
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3. The use acxxjrding to claim 1 or claim 2, wherein said compound is according to foimula I 
or according to formula la and 

is selected from hydrogen, cyano, Ci.shaloalkyl, S02NR''R°, C(0)NRV, CH2NR'*R^ 

SO2R' and C(0)Rj; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci.ahaloalkyl, OR% 
C(0)NR^R^andS02R*; 

R^ and R^ independently are selected from hydrogen, Ci.salkyl, and OR^ 
R^ is selected fcom CH3, Ceallcyl and Cghaloalkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, O 
or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.aalkyl or Ci> 
ahaloalkyl, said Ci.aalkyl or Ci_3haloalkyl is optionally further substituted with one or more 

Ci-3alkoxy; 

is selected from Ci-3alkyl, cyano, and C^ahaloalkyl; 

R^^ is hydrogen; 

R^ and R^ independently are selected from hydrogen, cyano and halo; 

R^ is selected from hydrogen, Ci.salkyi and Ci.ahaloalkyl, said Ci-salkyl or Ci^shaloalkyl is 
optionally substituted with one or more Ci.salkoxy; 

R^ and R"^ are independently selected from hydrogen, Ci^alkyl or Ci-^haloalkyl, said Ci^alkyl 
or Ci-fihaloalkyl is optionally substituted with one or more OR*; or 

R^ and R*" may, together with the atom to which they are attached, form a 4-, 5-, 6- or 7- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-salkyl or Ci- 
shaloalkyl, said Ci_3alkyl or Ci.ahaloalkyl is optionally further substituted with one or more 
Ci.salkoxy; 

R' is Ci-3alkyl or Ci^shaloalkyl, said Ci_3alkyl or Ci-shaloalkyl is optionally substituted with 
one or more OR^; 
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is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl, OR^, halo or cyano; 

as a free base or a pharaiaceutically acceptable salt, solvate or solvate of a salt thereof. 

4. The use according to any one of claims 1 to 3, wherein said compound is according to 
formula I or formula la and; 

R^ is selected from CH3 and Cealkyl; or 

R^ is a 6-<membered heterocyclic ring containing one or more heteroatoms selected from N, O 
or S, wherein said heterocyclic ring is optionally substituted with one or more Cj-salkyl or Ci_ 

shaloalkyl; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

5. The use according to any one of claims 1 to 4, wherein said compound is according to 
formula I or formula la and; 

R^ is selected from hydrogen, cyano, Ci.shaloalkyl, S02NR'^^ C(0)NR^^ CHaNR^*', 
SOzR^ and C(0)Rj; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci.ahaloalkyl, OR^ 
C(0)NR^R" and SOaR^ 

R^ and R^ independently are selected from hydrogen, C^salkyl, and OR^; 
R^ is selected from CH3 and Cealkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, O 
or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.aalkyi or Ci. 
shaloalkyl; 

R*^ is selected from CusaSkyl and Ci.shaloalkyi; 
R^° is hydrogen; 

R^ and R^ independently are selected from hydrogen and halo; 
R^ is Ci-salkyl or Ci-shaloalkyI; 
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R'' and are independently selected from hydrogen, Ci-galkyl, said Ci^alkyl optionally 
substituted with one or more OR* or 

and R'' may, together with the atom to which they are attached, together form a 4-, 5- or 6- 
membered heterocyclic ring containing one or more heteroatoms selected from N, O or S, 
wherein said heterocyclic ring is optionally substituted with one or more halo or Ci.aalkyl; 
R' is Ci-3alkyl; 

RJ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl, OR% halo or cyano 

as a free base or a phaimaceutically acceptable salt, solvate or solvate of a salt thereof. 

6. The use according to claim 1, wherein said compound is according to formula I and 

R^ is selected from hydrogen, cyano, Ci.shaloalkyl, SO2NRV, Co.2alkylC(0)NR'^^ Ci_ 
4alkylNR^R^ SO^\ C(pyOR\ CH(OH)Rj and C(0)Rj; 

R^ and R* are independently selected from hydrogen, halo, cyano, NO2, Ci.4alkyl, Ci. 
3haloalkyl, OR\ SOzR*. C(0)NR*R° and C(0)OR^; or 

R} and R^ together with the atoms to which they are attached join to form a 5- or 6-membered 
heterocyclic ring containing at least one N, O or S, in whidi any of the hydrogen sof the CH2- 
groups within the said heterocyclic ring can be substimted with 0x0, hydroxy or halo and in 
which any sulphur atom within said heterocyclic ring is optionally oxidised to -SO2-; 

R^ and are independently selected from hydrogen, Ci.aalkyl, and OR*; 

R^ is selected from CH3 and CealkyI; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N or 

O, wherein said heterocyclic ring is optionally substituted with one or more Ci-salkyl; 

R'' is selected from Ci_3alkyl, cyano, and Ci-ahaloalkyl; 

R^ and R^ are independently selected from hydrogen and halo; 

R"" is selected from hydrogen, Ci.salkyl and Ci-shaloalkyl, wherein said Ci.salkyl is optionally 
substituted with one or more Ci_3alkoxy; 
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and R*" are independently selected ftom hydrogen, Ci-galkyl and heterocyclyl, wherein said 
Ci-ealkyl, heterocyclyl is optionally substituted with one or more cyano, OR* or NR^R^; or 

R'' and R*^ may, together with the atom to which they axe attached, form a heterocyclic ring 
wherein said heterocycHc ring is optionally substituted with one or more halo, hydroxy, 
cyano, di~(Ci^alkyl)amino-, Ci^ealkyl or Ci_3haloalkyl, wherein said Ci-ealkyl or Ci,3haloalkyl 
is optionally further substituted with one or more Ci-salkoxy or OR"; 

R** and R*' are independently selected from hydrogen and Ci^alkyl, wherein said Ci-galkyl is 
optionally substituted with one or more OR*; or 

R** and R* may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo; 

R* is selected from Ci-galkyl and heterocyclyl, wherein said Ci-salkyl or heterocyclyl is 
optionally substituted with one or more di-(Ci-4alkyl)amino-, heterocyclyl or OR''; 

RJ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-salkyl; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 

7. The use according to claim 1, wherein said compound is according to formula I and R^ and 
R^ are hydrogen. 

8. The use according to claim 7, wherein R* is hydrogen and R^ is hydrogen or fluoro. 

9. The use according to claim 8, wherein R*^ is Cealkyl. 

10. The use according to claim 8, wherein R*' is tetrahydropyran. 

11. The use according to any one of claims 7 to 10, wherein R^ is methyl or trifluoromethyl. 
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12. The use according to any one of claims 7 to 11, wherein K* is selected from hydrogen, 
halo, NO2, Ci^alkyl, Ci-shaloalkyl, OR^ SO:JSi\ C(0)NRV and C(0)OR^ 

13. The use according to any one of claims 7 to 1 1 , wherein R"^ is C(0)NR^R*^ and wherein R^ 
and R*" are independently selected from hydrogen and Ci-ealkyl, wherein said Ci-salkyl is 
optionally substituted with one or more OR* and wherein R° is Ci.salkyl. 

14. The use according to claim 12, wherein R'^ is trifluoromefhyl. 

15. The use according to claim 12, wherein R"^ is chloro. 

16. The use according to claim 12, wherein R* is trifluoromefhyl. 

17. The use according to any one of claim 7 to 12, wherein R^ is hydrogen, halo, Ci-aalkyl or 
OR^ 

18. The use according to claim 17, wherein R^ is chloro. 

19. The use according to claim 17, wherein R^ is selected from hydrogen, cyano, Ci_ 
ghaloalkyl, SOzNR^^, Co-2alkylC(0)NRV, Cl^aIkylNR'^^ SOzR', C(0)OR% CH(OH)R' 
andC(0)Rj. 

20. The use according to claim 19, wherein R* is Co-2alkylC(0)NR^*' and 

R^ and are independently selected from hydrogen, Ci-galkyl, heterocyclyl, aryl, heteroaryl 
andCi-ehaloalkyl, wherein said Ci_6alkyl, heterocyclyl, aryl, heteroaryl or Ci.ehaloalkyl is 
optionally substituted with one or more Ci_4alkyl, Ci.4haloaIkyl, halo, cyano, 
methanesulphonyl-, OR* or NR'^R^; or 

R^ and R*' may, together with the atom to whic3i fhey are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy. 



AMENDED SHEET (ARTICLE 19) 



wo 2007/040440 



PCT/SE2006/001116 



cyano, di-(Ci.4alkyI)amino-, C^salkyl or Ci-ahaloalkyl, wherein said Ci-ealkyl or Ci-shaloalkyl 
is optionfilly furttio: substituted with one or moie Ci-aalkoxy or OR*. 

21. The use according to claim 20, wherein and R"^ together with the atom to which they 
are attached, form a heterocyclic ring, wherein said heterocyclic ring is optionally substituted 
with one or more halo, CLgalkyl or Ci^shaloalkyl, wherein said Ci-aalkyl or Ci^ahaloalkyl is 
optionally further substituted with one or more Ci-salkoxy or OR^ 

22. The use according to claim 21, wherein said heterocyclic ring is substituted with methyl. 

23. The use according to claim 19, wherein is Ci^alkylNR^*' and 

R** and R'' together with tihe atom to which they are attached, form a heterocyclic ring. 

24. The use according to claim 19, R^ is SO2R' and R' is Q^alkyl, wherein said Ci^alkyl is 
optionally substituted with one or more OR^ 

25. The use according to claim 24, wherein R^ is methyl. 

26. The use according to claim 19, wherein R^ is S02NR^'^ and 

R** and R° are independently selected from hydrogen, Ci^alkyl, heterocyclyl, aryl, heteroaryl 
andCi.6haloalkyl, wherein said Ci^galkyl, heterocyclyl, aryl, heteroaryl or Ci.6haloalkyl is 
optionally substituted with one or more Ci.4alkyl, Ci.4haloalkyl, halo, cyano, 

methanesulphonyl-, OR^ or NR'^R^; or 

R** and R*" may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci.4al]£yl)amino-, Ci-ealkyl or Ci-shaloalkyl, wherein said Ci-ealkyl or Ci^ahaloalkyl 
is optionally further substituted with one or more Ci.salkoxy or OR^. 
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27. The use according to claim 26, wherein R'' and R° together with the atom to which they 
are attached form a heterocyclic ring, wherein said heterocyclic ring is optionally substituted 
with one or more halo, Ci-ealkyl or Ci-shaloalkyl. 

28. The use according to claim 27, wherein said heterocyclic ring is substituted with a Ci_ 
ealkyl. 

29. The use according to claim 28, wherein said Ci^alkyl is methyl. 

30. Use of a compound according to claim 1 or claim 2 selected from: 
4-(l,2-Dimethyl-l/^-imidazol-5-yl)-5"fluoro-iV-[3-methoxy-'5- 
(trifluoromethyl)phenyl]pyrimidin-2-amine; 

Ar-(3,5-Didhlorophenyl)-4-(l,2-dimethyl-l^r-imidazol-5-yl)-5-fluoropyriimdin-2- 
(4-{[4-(l,2-i:>imethyl-li?-imidazol-5-yl)-5-fluoropyrimidin-2- 

yl] amino }phenyl)(phenyl)methanone; 

4-(l ,2-Dimethyl-l/^-imidazol-5-yl)-5-fluoro-iV- {2-methyl-4-[(4-methylpiperazin- 1- 
yl)carbonyl]phenyl }pyrimidin-2"amine; 

4-(l,2-Dimethyl-liy-imidazol-5"yl)-5-fluoro-JV-{4-[(4-methylpiperazin-l-y^^ 

nitrophenyl } pyrimidin-2- amine; 

4- (l,2-Dimethyl-l^/-imidazol-5-yl)-5-fluoro-A^-[4-[(4-methylpiperazin-l-yl)carbonyl]-2- 
(trifluoromethoxy)phenyl]pyrimidin-2-amine hydrochloride; 

5- Huoro-iV^{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-me£hyl-l-(tetrahydro-^^ 
pyran-4-yl)-lfl-imidazol-5-yl]pyTimidin-2-amine hydrochloride; 
5-Fluoro-iV'-{4-[(4-methylpiperazin-l-yl)caibonyl]phenyl}-4-[2-metliyl-l-(tetrahydro-^ 
pyran-4-yl)-lk-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 
5-Huoro-iV'-{3-methoxy-4-[(4-methylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l-- 
(tetrahydro-2J?-pyran-4-yl)-li?-imidazol-5-yl]pyrimidm-2-ainine hydros 
5-Huoro-iV-[44(4-methylpiperazin-l-yl)carbonyl]-3-(methylsulfonyl)phenyl]-4-^ 
(tetrahydro-2H-p3Tan-4-yl)-ljff-imidazol-5-yl]pyrimidin-2-amine hydrochloride 
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5-Fluora-Ar-[4-[(4-methylpiperazm-l-yl)sulfonyl]-3-(^^ 

l"(tetxahydro-2^^pyran-4-yl)-liy-imidazol-5-yl]pyrimidin-2-am 
5-Fluoro-4-[2-methyi-l-(tetrahydro-2i?>"Pyran-4-yl)-m4inidazol-5-yy 
ylsulfonyl)phenyl]pyiiimdm-2-amme hydrochloride; 
5-Fluoro-4-[2-metiiyl-l<tetrahydro-2H-pyran-4-yl)-l£r-M 
ylsiilfonyl)phenyl]pyrimidm-2-anidne hydrochloride; 
[4-({5-Fluoro-4-[2-methyl-l-(tetrahydro-2iy-pyran-4-yl)-m-imid^^ 
yl }anQiiio)phenyl](pyridin-2-yl)methanone hydrochloride; 
5-Huoro-4-[2-iiiethyl-l-(tetrahydro-2i?-pyraii-4-yl)-liy-mu 
ylmethyl)pheQyl]pyriinidin-2-ainiiie hydrochloride; 
5-Huoro-4-[2-methyl-l-(te1rahydro-2/7-pyran-4-yl)-l/^imidazol-5-yl] 
ylcarbonyl)phenyl]pyriimdin-2-amine hydrochloride; 

4-(l-Cyclohexyl-2-methyI~lJy-imidazol-5-yl)-5-fluoro-iV^{4-[(4-methylpipera^^ 
yl)carbonyI]phenyl }pyriiiiidin-2-amine hydrochloride; 

4- (l-CyclohexyI-2-methyl-lH-imidazol-5-yl)-5-fluoro-iV^{4-[(^^ 
yl)sulfonyl]phenyl}pyrimidin-2-amine hydrochloride; 

5- Huoro-4-[2-methyl-l-(l-methylpiperidin-4-yl)-l/^imidazol-5-yl]-^^ 
methyIpiperazin-i-yl)carbonyl]phenyl}pyriimdiii-2-aiime hydrochloride; 
5-Huoro-4-[2-methyl-l-(l-methylpiperidiii-4-yl)-liy-iimd^^^ 
ylsulfonyl)phenyl]pyrimidin-2-ainine hydrochloride; 
5-Huoro-4-[2-methyl-l-(tetrahydro-2j?7-pyran-4-yl)-lH-iimdazol-5-yl]-/^^ 
(1xifluorornethyl)phenyl]pyriinidin-2-ainine hydrochloride; 
5-Fluoro-iV^[3-(methylsulfonyl)phenyl]-4-[2-metiiyl-l-(tet^ 
imidazol-5-yl]pyrimidin-2-ainine hydrochloride; 

5-Fluoro-iV44-(metliyIsulfonyl)phenyl]-4-[2-methyl-l-{tetrahydro-2^r-pyran 
iinidazol-5-yl]pyrimidin-2-ainine hydrochloride; 

3- ({5-Huoro-4-[2-melhyl-l-(tetrahydro-2Jy-pyran-4-yl)-l^r-imidazol-5-y 
yl } aiiiino)benzonitrile hydrochloride; 

4- (l,2-Dimethyl-l^^-imidazol-5-yl)-5-fluoro-iV"-[4-(morpholm^ 
2-amuie hydrochloride; 
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4-(l ,2-Diinetbyl- 1 jy-iinidazol-5-yl)-5-fluoro-JV- { 4-[(4-methylpiperazin- 1- 
yl)sulf onyl]phenyl } pyrimidin-2-amine; 

4-( 1 ,2-Dimethyl~ lH~imidazol~5~yl)-5-fluoro-iV-[4-(piperidm- l-ylcarbonyl)phenyl]py^ 
2-amiae hydrochloride; 

4-(l,2-Dime1hyl-ljFf-imidazol-5-yl)-5-fluoro-JV'-{4-[(4-me1^^ 

yl)carbonyl]phenyl}pyrimidin-2-amme hydrochloride; 

4-( 1 ,2-Diinethyl- l^f-imidazol-5-yl)-5-fluoro-iV- { 4-[(4-methylpiperaziii- 1- 

yl)niethyl]phenyl }pyrimidin-2-amine hydrochloride; 

4-(l ,2-Diniethyl- li?-inudazol-5-yl)"5-fluoro-iV- { 3-[(4-niethylpiperazin- 1- 

yl)cart)onyl3phenyl}pyrimidin-2-atnine hydrochloride; 

(4- { [4-(l,2-Dimethyl-l Jf-imidazol-5-yl)-5-fluQropyriimdin-2-yl]amino }phenyl)(pyridin-2- 
yl)inethanone hydrochloride; 

4- ( { 5-Fluoro-4-[2-methyl- l-(tetrahydro-2i^-pyran-4-yl)- li?-imidazol-5-yl]pyriimdin-2- 
yl } amino)beQzomtrile hydrochloride; 

5- Huoro-4-[2-melhyl-l-(te1xahydro-2H-pyran-4-yl)-l^r-imidazol-5-^^^ 
ylsulfonyl)phenyl]pyrimidin-2-amine hydrochloride; 

5-Fluoro-A^- {4- [(4-methylpiperazin- 1 -yl)sulf onyl] phenyl } -4- [ 1 -(tetrahydro-2/!/'-pyran-4-yl)--2- 
(trifluoromethyl)- lif-imidazol-5-yl]pyriinidin-2-amiae hydrochloride ; 
N-{4-[(Dime1hylamino)methyl]phenyl}-5-fluQro-4-[2-methyl-l-(te1xahydro-2H-p 
lH-iimdazol-5-yl]pyrimidin-2-amine; 

5-Huoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl3-N-[4-(l-morpholi^^ 
ylethyl)phenyl]pyrimidin-2-amine; 

N-[4-(l-Azetidin-l-ylethyl)phenyl]-5-fluoro-4-[2-metJiyl-l-(tetrahydro-2H-py^ 
imidazol-5-yl]pyriinidin~2-ainiiie; 

5-Fluoro-4- [2-methyl- 1 -(tetxahydro-2H-pyran-4-yl)- lH-imidazol-5-yl]-N-[4-(2-moipholiQ-4- 
ylethyl)phenyl]pyrimidin-2-amine; 

N-[4-(Methylsulfonyl)phenyl]-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-im^ 
yl]pyrinudin-2-amine; 

N-{4-[(4-MethylpipCTazin-l-yl)sidfonyl]phenyl}-4-[2-methyl-l-(tetrahydro-2H-p^ 
lH-imidazol-5-yl]pyrimidin-2-amine; 
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N-{4-[(4-Methylpiperazin-l-yl)carbonyl]phenyl}-442-metiiyl-l-(^^ 
lH-imida2ol-5-yl]pyrbiiidin-2-anune; 

4-[2-Met±iyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-N-[4-(moiph^ 
ylmethyl)phenyl]pyriiiiidin-2-amine; 

4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-N-[4-(morpholm-^ 
ylsulfonyl)phenyl]pyrimidm-2-aniine; 

N-(4~{[4-(2-Methoxyethyl)piperazin-l-yl]sulfonyl}phenyl)-4-[2-melhyl- 

pyran-4-yl)-lH-iniidazol-5-yl]pyrimidin-2-aiiiine; 

N-{4-[(4-Isopropylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-melhyl-l-(tetrahydro-2H^ 
yl)-lH-imidazol-5-yl]pyrimidin-2-ainine; 

4- [2-Methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-^^ 

ylsulfonyl)phenyl]pyrimidm-2-amiiie; 

(N-(l-Methylpiperidm-4-yl)-4-({4-[2-methyl-l-(tetra3iydro-2H-pyran-4^ 
yl]pyrimidm-2-yl } aj3iino)benzenesulfonamide; 
N-{4-[(4-Methyl-l,4-diazepan-l-yl)sulfonyl]phenyl}-4-[2-m 
yl>lH-raudazol-5-yl]pyrmudm-2-amine; 

N,N-Dietliyl-4-({442-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-^^^ 
yl } ai]Qino)benzenesulfonainide; 

N-[4-(Azetidm-l-ylsulfonyl)pheiiyl]-4-[2-methyl-l-(tetxah^ 

5- yl]pyriinidin-2-am3ne; 

N- { 3-[(4-Methylpiperazm- 1 -yl)sulf onyllphenyl } -4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)- 
lH-imidazol-5-yl]pyrimidm-2-amine; 

N-{3"CMoro-4-[(4-methylpiperazm-l-yl)sulfonyl]phenyl}-4-[2-me1±Lyl-l-(tete^ 

pyran-4-yl>lH-imidazol-5-yl]pyriniidin-2-ainme; 

N-{3-Methyl-4-[(4-methylpiperazin-l-yl)suIfoiiyl]phenyl}-4-P^ 

pyran-4-yl)-lH-iraidazol-5-yl]pyrimidm-2-amine; 

5-HuorO"N-(4-{[(3R)-3-methylmorpholin-4-yl]sulfonyl}phenyl)-4-[2-meth^^ 
2H-pyran-4-yl)-lH-imidazol-5-yl]pyriniidin-2-aniine; 
5-Huoro-N-{3-methyl-4"[(4-methylpiperazin-l-yl)sii]fonyl]ph^ 
(tetrahydro-2H-pyran-4-yl)-lH-iinidazol-5-yl]pyrimidtQ-2-a^ 
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5-Huoro-N-(4-{[(lS,4S)-5-me11iyl-2,5-diazabicyclo[2.21]hept-2~yl]si^^^ 
methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-iinidazol-5-yl]pyri^ 

4- ( { 5-Fluoro-4- [2-methyl- 1 -(tettahydro-2H-pycan-4"yl)-lH-iinidazol-5-yl]pyrimidm- 
yl } amino)-N,N-diniethylbenzenesulfonamide; 

N44KAzelidin-l-ylsulfonyl)phenyl]-5-fluoio-4-[2-methyl-l<tetrahy^^ 
imidazol-5-yl]pyriniidm-2-amme; 

Methyl 3-{ [4-(l ,2-dimethyl-lH-imidazol-5-yl)-5-fluoropyriniidin-2-yU 
3_[[4-(23-Dimethylimidazol-4-yl)-5-fluoro-pyrimidm-2-yl]ainm 
methoxypropyl)benzamide hydrochloride; 
[4-[[4-(23-Dnnethylimidazol-4-yl)-5-fluoro-pyrimidin-2-yl]a 
(lnfluoix)me1hoxy)phenyl]-(4-me1hylpiperazin-l-yl)methanon^ 

N-[4-(Azetidin- 1 -ylcarbonyl)phenyl] -5-fluoro~4- [2-methyl- l-(tetrahydro-2H-pyran-4-yl)- IH- 
imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

N~{44(3,3-Difluoroazetidm-l-yl)carbonyl]phenyl}-5-fluoro-4-[2-methyl-l-(tetrahyd^^ 
pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-aininehydrochl 

5- ^Huoro-N-[3-methyl-4-(moipholin-4-ylmethyl)phenyl]-4-[2-methyl-l-(tetr^^ 
pyran-4-yl)- lH-imidazol-5-yl]pyrimidm-2-amine hydrochloride; 
5-Fluoro-N-[4<morpholm-4-ylmethyl)phenyl]-4-[3-oxan-4-yl-2-(trifluoromethyl)k^ 
yl]-pyrmudm-2-aimne hydrochloride; 

5-Huoro-N-{4-[(4-fluoropiperidm-l-yl)carbonyl]phenyl}-4-[2-methyl-l-(te^ 

pyran-4-yl)-lH-unidazol-5-yl]pyrimidin-2-aiiiine hydrochloride; 

Elhyl4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyriD^^ 
yl } amiiio)benzoate; 

N,N"IDiethyl-4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-^ 
yl]pyriinidin-2-yl } amino)benzamide hydrochloride; 
4-[5-fluoro-4-(2-me1hyI-3-tetxahydropyran-4-yl-iniidazol-4-yl)-pyrimito 
methoxypropyl)benzamide hydrochloride; 

[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl>pyriim 
yl]aininophenyl]-(l ,4-oxazepan-4-yl)niethanone hydrochloride; 

(4-ethylpiperazin- 1 -yl)-[4- [5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl> 
pyriinidin-2-yl]aminophenyl]-methanone hydrochloride; 
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(2,6-dimethylmoipholm-4-yl)-[4-[5-fluoro-4-(2-me^ 

yi)-pyrimidin-2-yl]aminophenyl] -methanone hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin--2- 
yl]aminophenyl]-(3~fluoropyn:olidin-l-yl)-inethanone hydrochloride; 
(33-difluoropyiToHdin-l-yl)-[4-[5-fluoro-4-(2-methyl-3-tetrahydxopyran 
pyrinudin-2-yl]aminophenyl]-methanone hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrimidin-2-yl]am 
methyl-benzamide hydrochloride; 

4-[5-fluoro-4-(2-me1iiyl-3-te1xahydropyran--4-yl-i3oddazol-4-yl)-pyrimi 
tetrahydropyran-4-yl-benzamide hydrochloride; 

[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yI)-pyriinidin-^ 
yl]aminophenyl]-(3-hydroxypyrrolidin-l-yl)-inethanone hydrochloride; 
N-(2-cyanoethyl)-4-[5-fluoro-4-(2-methyl-3-tetrahydrop3a:an-4-yHniidazol-4-yl)-pyrimi 
2-yl]amino-N-methyl-benzamide hydrochloride; 

N-ethyl-4-[5-fluoro-4-(2-me1hyl-3-telxahydropyran-4-yl-miidazol-4-yl)-pyrM 

yl]amino-N-(2-hydroxyethyl)benzamide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yi-imidazol-4-yl)-pyri]iiidin-2-yl]a 
hydroxyediyl)-N-inethyl-benzamide hydrochloride; 
4-[5-fluoro-4-(2-niethyl-3-te1rahydropyran-4-yl-imidazol-4-yl)-pyri^ 
hydroxyethyl)beiizamide hydrochloride; 

N~(2-dimethylaminoethyl)-4-[5-fluoro-4-(2-methyl-3-tetrahydropyraa-4-yl-iim 
pyrimidin-2-yl]ainino-beiizamide hydrochloride; 
(4-dimediylainino-l-piperidyl)-[4-[5-fluoro-4-(2-mel3iyl-3-tetrah^ 
yl)-pyrimidin-2-yl]aiiiinophenyl]-methanone hydrochloride; 
[4-[5-fluoro-4-(2-rnethyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyrirriidin-2- . 
yl]aiiimophenyl]-[4-(2-methoxye11iyl)piperazin-l-yl]-methanone hydrochloride; 
4-[5-fluoro-4-(2-raethyl-3-tetrahydropyran"4-yl-iinidazol-4-yl)-pyrimidin"2-yl]am 
(l-piperidyl)ethyl]benzaimde hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-4-yl)-pyriinidin- 
morpholinoethyl)benzamide hydrochloride; 
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4-[5-fluoro-4-(2-me1iiyl-3-tetrahydropyran-4-yl-imid^ 

isopropyl-benzamide hydrochloride; 

N-[2-(33-difluoropyrrolidin-l-yl)ethyl]-4-[5~fluoro-4-(2-me1±Lyl-3-tetrahydrop 
imidazol-4-yl)-pyrimidin-2-yl] amino-benzamide hydrochloride ; 
[4-[5-fluoro-4-(2-mefliyl-3-tetrahy(fcopyran-4-yl-imidazol-4-yl)-^ 
yl]aminophenyl]-(4-isopropylpiperazin-l-yl>methanoiie hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3-te1xahydropyran-4-yl-imidazol-4~yl)-pyrimidin-2- 
yl] aniinophenyl]-(4-methyl- 1 ,4-diazepan- 1 -yl)-methanone hydrochloride; 

4- [5-fluaro-4-(2-melhyl-3-tetrahydropyran-4-yl-iimda2ol-4-yl)-pyrimidin-2 
tetrahydrofuran-3-yl-benzainide hydrochloride; 

5- HuorO"N-[4-(methylsulfonyl)phenyl]-4-[l-(tetrahydro-2H-pyran-4-yl)-2-(trM^ 
lH-iinidazol-5-yl]pyriimdin-2-arQine; 

N-[4-(Azetidin-l-ylcarbonyl)phenyl]-5-fluoro-4-[l-(tetrahydro-2H-pyran-4-yl)-2- 

(1rifluorometh^yl)-lH-imidazol-5-yl]pyrimidin-2-aniine; 

N-[4-(Azetidin-l-ylcarbonyl)-3-diloropheayl]-4-(l,2-dime1hyl-lH-iirdda^ 

fluoropyrimidin-2-amine; 

N- [4-(Azetidin-' l-ylcarbonyl)-3 -methylphenyl] -4-( 1 ,2-dimethyl- lH-imidazol-5-yl)-5- 
fluoropyrimidin-2-arttiae; 

N-[3-CUoro-4-(methylsidfonyl)phenyl]-4-(l,2-dime1hyl-lH-iini^^ 

fluoropyrimidin-2-amme; 

4-( 1 ,2-Dimethyl" lH-imidazol-5-yl)-5-fluoro-N-[4-(methylsulfonyl)phenyl]pyrimi 
amine; 

N-{3-CMoro-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-4-(l,2-dimelhyl-lH^ 
yl)-5-fluoropyrimidin-2-amiiie; 

4- (l ,2-Dimethyl- lH-imidazol-5-yl)-5-fluoro-N- { 3-methyl-4-[(4-me11iylpiperazin-l- 
yl)sulfonyl]phenyl } pyrimidin-2-amine; 

N-[4-(Azetidin-l-ylcarbonyl)-3-(trifluoromethoxy)phenyl]-4-(l,2-dimethyl-lH-iinid 
yl>5-fluoropyrimidin-2-aiimie; 

5- Huoro-N-[4-(4-melhylpiperazin-l-yi)sulfonylphenyl]-4-[3-methyl-2- 
(trifluQromethyl)iinidazol-4-yl]-pyrimidin-2-aiiunehydrocMori 
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5-Fluoro-4- [3 -methyl-2-(tri£luoromethyl)imidazol-4-yl]-N-[4-(mor^^ 

ylmethyl)phenyl]-pyrimidin-2-aniine hydrochloride; 

[4-[5-Huoro-4-[3-me1hyl-2-(trifluorome1±[yl)imidazol-4-yl]-pyrimidin-2-yi]a^ 
methylpiperazin~l-yl)-methanone hydrochloride; 

[4-[5-Huoro-4-[3-te1xahydropyran-4-yl-2-(trifluorome1hyl)imidazol-4-yl]-pyriim 
yl] aminophenyl]-(4-methylpiperazin- 1 -yl)-methanone hydrochloride; 

5-Huoro-N-[3-(methylsuIfoiiyl)-4-(morpholin-4-ylmethyl)phenyl]-4-[2-inethyl-l-(tetrahy^^ 
2H-pyran-4-yl)- lH-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

5- Huoro-N-[4-(methylsiilfonyl)-3-(lTifluoromethyl)phenyl]-4-[2-inethyl-l- 
pyran-4-yl)- lH-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

6- ({5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyraii-4-yl)-lH-inudazol-5-yl]pyriinid^ 
yl } amino)-2,3-dihydro-4H-thiochromen-4-one 1 , 1-dioxide hydrochloride; 
6-({5-Fluoro-4-[2-methyl'-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazoI-5-yl]pyriinidia-2- 
yl}amino)1iiiochroman-4-ol 1,1-dioxide hydrochloride; 
N-(3-Dimetiiylaminopropyl)-3-[[4-(2,3-dimetiiyliimd 

yl] aminojbenzainide; 

N-(3-Dimeliiylaminopropyl)-3-[[4-(2,3-dimethylimidazol-4-yl)-5-fluoro-pyriinidiii^ 
ylJaminol-N-methyl-benzamide hydrochloride; 
[3-[[4-(23-Dime1iiylimidazol"4-yl)-5-fluoro-pyriiiudm-2-yl]air^ 
(hydroxymethyl)- 1 -piperidyllmethanone; 

N- { 3-Chloro-4-[(4-methylpiperazin- 1 -yl)carbonyl]phenyl } -5-fluoro-4-[2-methyl-l- 
(tetrahydro-2H-pyran-4-yl)-lH-inudazol-5-yl]pyrimidin-2-ainine; 
5-Huoro-N-{3~[(4-methylpiperazin-l-yl)carbonyl]pheiiyl}-4-[2-raethyl-l-(tetr^ 
pyraii-4-yl)-lH~imidazol-5-yl]pyrimidin-2-aimiie; 

(4- { [4-(l ,2-Dimethyl-lH-inndazol-5-yl)-5-fluoropyriiiiidin-2-yl]ainino }phe^ 
yl)methanol; 

5-Huoro-N-[4-(isopropylsulforiyl)phenyl]-4-[2-meliiyl-l--(tetrahydro-2H-pyran-4-yl)-lH- 
iinidazol-5-yl]pyrimidin-2-amine; 

N-[4-(Ethylsulfonyl)phenyl]-5-fluoro-4-[2-methyl-l-(tetr^ 
inuda2X)l-5-yl]pyriirddin-2-amine; 
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5-Fluoro-N- {4-[(2-methoxyethyl)sulfaayl]pheayl } -4-[2-methyl-l-(tetrahydro-2H-pyran-4- 

yl)-lH-imidazol-5-yl]pyrimidin-2-amine; 

N-(4-{[2-(Diethylamino)etaiyl]sulfonyl}phenyl)-5-fluoK)-4-[2-me&^^ 
pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-amine; 
2-{[4-({5-Huoro-442-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imida^ 
yl } ami]io)phenyl]sulf onyl } ethanol; 

{5-Fluoro-4-[3-(tetrahydro~pyran-4-yl)-3H-iniidazol-4-yl]-pyrimidm-2-^^ 
piper azine-l-sulfonyl)-phenyl]-amine; 

5- { 5-Huoro-2-[4-(4-metliyl-piperazme- l-sulfonyl)-phenylamino] -pyrimidm-4-yl } - 1- 
(tetrahydK)-pyran-4-yl>lH-imidazole-2-carbomtrile; and 
{5-Fluoro-4-[2-melliyl-3-(tetrahydro-pyran-4-yl>3H-imidazoM-yl]-pyri^ 
(tetrahydro-pyran-2-ylmetliaBesulfonyl)-phenyl]-ai]aine; 

in the manufacture of a medicament for prevention and/or treatment of dementia, Alzheiiner's 
Disease, Parkinson's Disease, Frontotemporal dementia Parkinson's Type, Parkinson 
dementia complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle 
pathologies and dementia pugiUstica. 
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3 1. A compound of the fonnula I: 




wherein 

is selected from hydrogen, cyano, Ci^ghaloalkyl, OR^ SO2NRV, Co.2alkylC(0)NR^^ Ci. 
4alkylNR^R^ CH20R\ S02R\ C(0)0R% CH(OH)Rj and C(0)Rj; 

R^andR"^ are independently selected from hydrogen, halo, cyano, NO2, Ci.4alkyl, Ci. 
3haloalkyl, OR*, C(0)NRV, SOzR^ and C(0)OR^ or 

R^ and R^, together with the atoms to which they axe attached form a 5- or 6-membered 
heterocyclic ring containing at least one N, O or S, in which any of the hydrogens of the CH2- 
groups within said heterocyclic ring can be substituted with 0x0, hydroxy or halo and in 
which any sulphur atom within said heterocyclic ring is optionally oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, Ci-salkyl and OR^ 

R^ is selected from CH3 and Cealkyl; or 

is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, O 
or S, wherein said heterocyclic ring is optionally substituted with one or more Ci.salkyl or Ci, 
shaloalkyl, wherein said Ci-aalkyl or Ci-shaloalkyl is optionally further substituted with one or 
more Ci-salkoxy; 

R^ is selected from hydrogen, Ci-aalkyl, cyano and Ci_3haloalkyl, wherein said Ci-aalkyl or Ci- 
shaloalkyl is optionally substituted with one or more OR^; 

R^ and R^ are iudependently are selected from hydrogen and halo; 

R* is selected from hydrogen, Ci-salkyl and C^shaloalkyl, wherein said Ci^aalkyl or Ci- 
shaloalkyl is optionally substituted with one or more Ci-aalkoxy; 
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and R** are independently selected from hydrogen, Ci^alkyl, heterocyclyl, aryl, heteroaryl 

andCi^ehaloalkyl, wherein said Ci-ealkyl, heterocyclyl, aryl, heteroaryl or Ci^haloalkyl is 
optionally substituted with one or more Ci^alkyl, Ci^aloallcyl, halo, cyano, 
methanesulphonyl-, OR^ or NR^R^; or 

R^ and R"^ may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-<Ci^alkyl)amino-, Ci_6alkyl or Ci-shaloalkyl, wherein said Ci-ealkyl or Ci^shaloalkyl 
is optionally fiirther substituted with one or more Ci-salkoxy or OR*; 

R^ and R^ are independently selected from hydrogen, Ci-ealkyl and Ci-ehaloalkyl, wherein 
said Ci.6alkyl or Ci-ehaloalkyl is optionally substituted with one or more OR^; or 

R^ and R^ may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, Ci-sallcyr or Ci- 
shaloalkyl, wherein said Ci.salkyl or Ci-ahaloalkyl is optionally further substituted with one or 
more Ci-salkoxj*^ 

R^ is hydrogen, Ci-salkyl or Ci.shaloalkyi, wherein said Ci-salkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci-salkoxy; 

R^ is selected from Ci_6alkyl, heterocyclyl, aryl, heteroaryl and Ci^ahaloalkyl, wherein said Ci- 
ealkyl, heterocyclyl, aryl, heteroaryl or Ci-ahaloalkyl is optionally substituted with one or 
more halo, cyano, di-(Ci_4alkyl)araino-, Ci.ahaloalkyl, Ci-salkyl, heterocyclyl or OR*; 

R^ is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionally substituted 
with one or more Ci-3alkyl, OR*, halo or cyano; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. 
32. A compound of the formula lb: 
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lb 

wherein 

is selectBdjfrom hydrogen, cyano. Ci.shaloalkyi, SO2NRV, C(0)NRV, CH2NRV, 
CHzOR^, SOzR^ and C(0)RJ; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Ci-shaloalkyl, OR*, 

C(0)NRV, andSOzR^; 

R^ and R^ independently are selected from hydrogen, Ci_3alkyl, and OR^; 
R^ is selected from CH3 and Cealkyl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N, O 
or S, wherein said heterocyclic ring is optionally substituted with one or more Ci_3alkyl or Ci. 
shaloalkyl; 

R^ is selected from Ci-salkyl and Ci-shaloalkyl; 

R^ and R^ independently are selected from hydrogen and halo; 

R^ is Ci_3alkyl or Ci-shaloalkyi; 

R** and R° are independently selected from hydrogen and Ci_6alkyl, optionally substituted with 
one or more OR*; or 

R^ and R'' may, together with the atom to which they are attached, form a 4-, 5- or 6- 

membered heterocyclic ring containing one or more heteroatoms selected from N or O, 
wherein said heterocyclic ring is optionally substituted with one or more halo or Ci-aalkyl ; 

R^ is hydrogen, Ci_3alkyl or Ci-shaloalkyl, wherein said Ci.salkyl or Ci-shaloalkyl is 
optionally substituted with one or more Ci.salkoxy; 

R' is Ci.salkyl; 

R' is an aryl or heteroaryl ring; 

as a free base or a phannaceutically acceptable salt, solvate or solvate of a salt thereof. 
33. A compound according to claim 31, wherein 
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is selected from hydrogen, cyano, Ci.ahaloaDcyl, SOzNR^'R^ Co,2aIkylC(0)NR'^°, Ci_ 
4alkyl]SIR^^ SOtJSC, C(0)OR^ CH(OH)Rj and C(0)R^; 

R^ and R"^ are independently selected from hydrogen, halo, cyano, NO2, Cj-4alkyl, Ci- 
3haloalkyl, OR^ S02R\ C(0)NR^R^ and C(0)OR'; or 

R^ and R^, together with the atoms to which they are attached join to form a 5- or 6-membered 
heterocyclic ring containing at least one N, O or S, in which any of the hydrogens of the CH2- 
groups within the said heterocyclic ring can be substituted with 0x0, hydroxy or halo and in 
which any sulphur atom within said heterocyclic ring is optionally oxidised to -SO2-; 

R^ and R^ are independently selected from hydrogen, Cj-salkyl, and OR"; 

R^ is selected from CH3 and Ce»iik.yl; or 

R^ is a 6-membered heterocyclic ring containing one or more heteroatoms selected from N or 
O, wherein said heterocyclic ring is optionally substituted with one or more Ci_3alkyl; 

R^ is selected from CiJ^aXkyl, cyano, and Ci-shaloalkyl; 

R^ and R^ are independently selected from hydrogen and halo; 

R* is selected from hydrogen, Ci-salkyl and Ci.shaloalkyl, wherein said Ci-salkyl is optionally 

substituted with one or more Ci-aalkoxy; 

R^ and R*" are independently selected from hydrogen, Ci-ealkyl and heterocyclyl, wherein said 
Ci.6alkyl, heterocyclyl is optionally substituted with one or more cyano, OR^ or NR*^R^; or 

R^ and may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci^alkyl)amino-, Ci-ealkyl or Ci.ahaloalkyl, wherein said Ci_6alkyl or Ci-ahaloalkyl 
is optionally further substituted with one or more Ci-aalkoxy or OR^; 

R^ and R® are independently selected from Ci^alkyl; or 

R'^ and R^ may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo; 

R* is selected from Ci^^alkyl and heterocyclyl, wherein said Ci.ealkyl or heterocyclyl is 
optionally substituted with one or more di-(Ci-4alJcyl)ainino-, heterocyclyl or OR^; 
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is an aryl or heteroaryl ring, wherein said aryl or heteroaryl ring is optionaUy substituted 
with one or more Ci-salkyl; 

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof, 

34. A compound according to claim 31, wherem and are hydrogen. 

35. A compound according to claim 34, wherem R^ is hydrogen and R^ is hydrogen or fluoro. 

36. A compound according to claim 35, wherein R^ is CgalkyL 

37. A compound according to claim 35, wherein R*' is tetrahydropyran. 

38. A compound according to any one of claims 35 to 37, wherein R^ is methyl or 
trifliuoromethyl. 

39. A comporaid according to any one of claims 34 to 38, wherein R"^ is selected from 
hydrogen, halo, NO2, Ci.4alkyl, Ci.shaloalkyl, OR\ S02R\ C(0)NRV and C(0)OR^ 

40. A compound according to claim 39, wherein R"^ is C(0)NRV and wherein and R^ are 
independently selected from hydrogen and CLgalkyl, wherein said Ci^ealkyl is optionally 
substituted with one or more OR* and wherein R^ is Ci.salkyl. 

41. A compound according to claim 39, wherein R"^ is trifluoromethyl. 

42. A compound according to claim 39, wherein R* is chloro. 

43. A compound according to claim 39. wherein R* is trifluoromethyl. 
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44. A compound according to any one of claims 34 to 39, wherein is hydrogen, halo, d. 
3alkylorOR^ 

45. A compound according to claim 44, wherein is chloro. 

46. A compound according to claim 44, wherein R' is selected from hydrogen, cyano. Ci- 
3haloalkyl, S02NR^R^ Co.2alkylC(0)NRV, C,^ylNR*^^ SOaR", C(0)OR^ CH(OH)R^ 
andC(0)Rj. 

47. A compound according to claim 46, wherein R^ is Co-2alkylC(0)NR^R'' and 

R^ and R'' are independently selected from hydrogen. Ci^ealkyl, heterocyclyl, aryl, heteroaryl 
andCi-ehaloalkyl, wherein said Cj^alkyl, heterocyclyl, aryl, heteroaryl or Ci_6haloalkyl is 
optionally substituted with one or more Ci_4alkyl, Ci^aloalkyl, halo, cyano, 

methanesulphonyl-, OR^ or NR'^R^; or 

R^ and R"" may, together with the atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ciwjalkyl)amino-, Ci_6alkyl or Ci.ghaloalkyl, wherein said Ci.6alkyl or Ci.ahaloalkyl 
is optionally further substituted with one or more Ci.salkoxy or OR*. 

48. A compound according to claim 47, wherein R^ and R° together with the atom to which 

they are attached, form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, Ci^galkyl or Ci.ghaloalkyl, wherein said Ci-galkyl or Ci. 
ahaloalkyl is optionally further substituted with one or more Ci^aalkoxy or OR^ 

49. A compound according to claim 48, wherein said a heterocyclic ring is substituted with 
methyl. 

50. A compound according to claim 46, wherein R^ is Ci.4alkylNR^*' and 
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R** and together with the atom to which they are attached, form a heterocyclic ring. 

51. A compound according to claim 46, wherein R^ is SO2R' and R* is Ci.6alkyl, wherein said 
Ci.6alkyl is optionally substituted with one or more OR*. 

52. A compound according to claim 51, wherein R' is methyl. 

53. A compound according to claim 46, wherein R^ is SOaNR^^R" and 

R^ and R"^ are independently selected from hydrogen, Ci^ealkyl, heterocyclyl, aryl, heteroaryl 
andCi-ehaloalkyl, wherein said Ci.6alkyl, heterocyclyl, aryl, heteroaryl or Ci_6haloalkyl is 
optionally substituted with one or more Ci,4alkyl, Ci.4haloalkyl, halo, cyano, 
methanesulphonyl-, OR* or NR^R°; or 

R^ and R° may, together with die atom to which they are attached, form a heterocyclic ring 
wherein said heterocyclic ring is optionally substituted with one or more halo, hydroxy, 
cyano, di-(Ci.4alkyl)aniino-, Ci^ealkyl or Ci.3haloalkyl, wherein said Ci.6alkyl or d^ghaloalkyl 
is optionally further substituted with one or more Ci.aalkoxy or OR*. 

54. A compound according to claim 53, wherein R^ and R^ together with the atom to which 
they are attached form a heterocyclic ring, wherein said heterocyclic ring is optionally 
substituted with one or more halo, Ci^altyl or C^ahaloalkyl. 

55. A compound according to claim 54, wherein said heterocyclic ring is substimted with a 
Ci.6alkyl. 

56. A compound according to claim 55, wherehi said Ci^alkyl is methyl. 

57. A compound according to claim 31 or claim 32, said compound is selected from: 
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4-(l,2-Dime1l^yl-li^imidazo^5-yl)-5-fluoro-iV'-[3-melfa^ 

(trifluoromethyl)phenyl]pyriniidm-2-amine; 

JVK3,5-Dichlorophenyl)-4-(l,2-dimethyl-lH-imidazol-5-yl)-5-£luoropyr 
(4- { [4-(l ,2-Dimethyl- ljy-imidazol-5-yl)-5-mioropyrimidm- 
yl]aiiuno}phenyl)(phenyl)metlianone; 
4-(l,2-Dimethyl-m-imidazol-5-yl)-5-fluoro-i\r-{2-mefliyl^^^ 
yl)carbonyl]phenyl}pyrimidiQ-2-amine; 

4-(l,2"Dimetfayl-li?-imidazol-5-yl)-5-fluoro-iV-{4-[(4-methylpiperazin-^ 
nitrophenyl }pyrimidin-2-ainiDe; 

4- (l,2-Dimethyl-liy-imidazol-5-yl>5-fluoro-JV-[44(4-ine&^^ 

(trifluoromethoxy)phenyl]pyrmiidin-2-amine hydrochloride; 

5- Fluoro-iV-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-442-methyl-l-(t^^ 
pyran-4"yl)-lf^iimdazol-5-ylJpyrimidin-2-ainine hydrochloride; 
5-Huoro-Ar-{44(4-methylpipe^azin-l-yI)carbonyl]pheayl}■4-[2-methy^ 
pyran-4-yl)-l/?~i]iiidazol-5-yl]pyi±midin-2-ainmehydrocWoride^ 
5-Fluoro-Ar-{3-methoxy-4-[(4-me1hylpiperazin-l-yl)carbonyl]phenyl}-4-[2-melh^^ 
(tetrahydro-2/?-pyran-4-yl)-liy-iinidazol-5-yl]pyrimidin-2-arnin 
5-Huoro-iV'-[4-[(4-methylpipeTazm-l-yl)carbonyl]-3-(methylsulf^^ 
(tetrahydro-2/y-pyran-4-yl)-lJ?-imidazol-5-yl]pyrinu 

5-Kuoro-Ar-[4-[(4-methylpiperazui-l-yl)sulfonyl]-3-(trifluoromethoxy)phOT^^ 
l-(tetrahydro-2^r-pyran-4-yl)-liy-imidazol-5-yl]pyrimidin-2-amin^ 
5-Huoro-442-methyl-l-(tetrahydro-2//-pyran-4-yl)-m-imidazol-5-yU 
ylsiilfonyl)phenyl]pyrimidin-2-amine hydrochloride; 

5-Huoro-4-[2-methyl-l-(tetTahydro-2H-pyran-4-yl)-l/y-imidaTO^^ 
ylsulfonyl)phenyl]pyrimidin-2-aimne hydrochloride; 
[4-({5-FIuoro-442-methyl-l-(tetrahydro-2i?-pyran-4-yl)-lif4midazol-5-yl^ 
yl}aimmo)phenyl](pyadiii--2-yl)methanone hydrochloride; 
5-Huoro-4-[2-methyl-l-(te1iahydro-2fr-pyran-4-yl>l^f-iim^ 
ylmethyl)phenyl]pyriinidin-2"amine hydrochloride; 

5-Fluoro-4-[2-methyl-l-(tetrahydro-2/f-pyran-4-yl)-l^r-imidazol-5-yl]-^^^ 
ylcarbonyl)phenyl]pyrimidin-2-amine hydrochloride; 
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4-(l-Cyclohexyl-2-methyl-ljy-imidazol-5-yl)-5-fluor<>A?-{4- 
yl)carbonyl]phenyl }pyrimidin-2-aniine hydrochloride; 

4- (l-Cyclohexyl-2-me1hyl-lif-iDaddazol-5-yl)-5-fluoro-iV-{4-[(4-met^^^ 
yl)sulfonyl]phenyl }pyrimidm-2-amine hydrochloride; 

5- Huoro-4-[2-methyl-l-(l-methylpiperidm-4-yi)-lfli-imidaz»l-5-yU 
methylpiperazin-l-yl)carbonyl]phenyl}pyriimdin-2-ammehydrocWo 
5-Fluoro-4-[2-methyl-l-(l-methylpiperidin-4-yl)-m-imidazoI-5-yl]-i^^ 
ylsulfonyl)phenyl]pyriinidm-2-ainme hydrochloride; 
5-Fluoro-4-[2-methyl-l-(teti:ahydro-2i?-pyran-4-yl)-m-M 
(trifluoromethyl)phenyl]pyrinudm-2-amme hydrochloride; 
5-Ruoro-Ar-[3-(methylsuIfonyl)phenyl]-4-[2-methyl-l<tetrahydro-2^-py^ 
iniidazol-5-yl]pyrimidm-2-amine hydrochloride; 

5-Fluoio-Ar-[4-(methylsuIfonyl)phenyl]-4-[2-melhyl-l-(tetrahydro-2i?^^ 
imidazol-5-yl]pyrimidin-2-ainine hydrochloride; 

3- ({5-Huoro-4-[2-methyl-l-(tetrahydro-2H^pyran-4-yl)-l/^imidaz^^ 

yl}amino)benzonitrile hydrochloride; 

4- (l,2-^Dimethyl-liy-iniidazol-5-yl)-5-fluoro-iV-[4Kmorpholin-4-yhnethyy^^ 
2-aiiune hydrochloride; 

4-(l,2-Dimethyl-li?-umdazol-5-yl)-5-fluoro-A?-{4-[(4-methylpi^^ 

yl)sulfonyl]phenyl}pyrimidin-2-amine; 

4-(l^-Dimethyl-lH-imidazol-5-yl)-5-fluoro-iV'-[4-(piperidin-l-ylca^^^ 
2-ainiQe hydrochloride; 

4-(l,2-Dime1hyI-l^f-iimdazol-5-yl>5-fluoro-iV-{4-[(4-me&^^ 
yl)carbonyl]phenyl}pyrimidin-2-amiiie hydrochloride; 

4-(l,2-Dimethyl-ljy-imidazol-5-yl)-5-fIuoro-A^-{44(4-mefliylpiperazin-l- 
yl)methyl]phenyl}pyrimidin-2-amiQe hydrochloride; 
4-(l,2-Dimethyl-m-iimdazoI-5-yl)-5-fluoro-JV^{3-[(4-me& 
yl)caibonyl]pheaiyl}pyrmiidin-2-anune hydrochloride; 
(4-{[4-(l,2--Dimethyl-lH-iimdazol-5-yl)-5-£luOTopyrinudin-2^^ 
yl)methanone hydrochloride; 
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4- ({5-Huoro-4-[2-mefliyl-l-(tetrahydro-2fl'-pyran-4-yl)-lJf-^^^ 

yl}amino)benzonitrile hydrochloride; 

5- -Fluoro-442-methyl-l-(tetrahydro-2H-pyran-4-yl)-m-imidazol-5-yl]-^^ 
yIsulfonyl)phenyl]pyriimdm-2-amme hydrochloride; and 
5-Huoro-^'-{4-[{4-methylpipera2in-l-yl)sulfonyl]phenyl}-4-[l-(te^ 
(trifluoromethyl)-liy-imidazol-5-yl]pyrimidin-2-ainin 

58. A compound according to claim 31 or claim 32, said compound being selected from: 

N-{4-[(DimethyIamino)melhyl]phenyl}-5-fluoro-4-[2-melliyI-l-.(tetrahydro-2H^ 
lH-imidazol-5-yl]pyrimidin-2-amine; 

5-Fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-iinidazol-5-^ 
ylethyl)phenyl]pyrimidin-2-amine; 

N-[4Kl-Azetidin-l-ylethyl)phenyl]-5-fluoro-4-[2-methyl-l-(tetrahydro-2H-p^^ 
imidazol-5-yl]pyrimidin-2-amine; 

5-Huoro-4-[2-methyl-lKtetrahydro-2H-pyran-4-yl)-lH-imidazol-5-ya 

ylethyl)phenyl]pyrimidin-2-amine; 

N-[4-(Methylsulfonyl)phenyl]-4-[2~methyl-l-(tetrahydro-2H-pyran-4-yl)-lH^^ 
yl]pyrimidin-2-amine; 

N-{4-[(4-Methylpiperazin-l-yl)sulfonyI]phenyl}-4-[2-meliiyl-l-(tetr^^ 

lH-imidazol-5-yl]pyrimidin-2-amine; 

N-{4-[(4-Me&ylpiperazin-l-yl)carbonyl]phenyl}-4-[2-methyl-l-(te1rahydro-2^^^ 
lH-imidazol-5-ylJpyrimidin-2-amine; 

4-[2-Methyl-lKtetrahydro-2H-pyran-4-yl)-m-imidazol-5-yl]-N-[4-(^^ 
ylmethyl)phenyl]pyrimidin-2-amine; 

4-[2-methyl-l-(telxahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]-N-[4-(morp^^ 
ylsulfonyl)phenyl]pyrimidin-2-amine; 

N-(4-{[4-(2-Me1hoxyethyl)piperazin-l-yl]sulfonyl}phenyl)-4-[2-methyl-l-a^^ 
pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-ainine; 

N-{4-[(4-Isopropylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(tetrahydro^ 
yl)-lH-imidazol-5-yl]pyrimidin-2-amine; 
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4- [2-Me11iyl-l.(tetrahydro-2H-pyran-4-yl)-lH~imidazol-5-.^^^ 

ylsulfonyl)phenyl]pyrimidin-2-anime; 

(N-(l-MetJiylpiperidin-4-yl)-4-({4-[2-metiiyl-l-(tetrahydro-2^^^ 
yl]pyriimdin-2-yl } amino)be!nzenesulf onamide; 
N-{4-[(4-Meliiyl-l,4-dia2epan-l-yl)sulfonyl]phenyl}-4-[2-m^ 
yl)-lH-iraidazol-5-yl]pyriimdin-2-amme; 
N,N-Diethyl-4-({4-[2-methyl-l-(teti:ahydro-2H-pyran-4-yl^^ 
yl } amino)benzenesulfonamide; 

N-[4KAzetidm-l-ylsulfonyl)phenyl]-4-[2-me1ixyl-l-(tet^^ 

5- yl]pyriimdm-2-aimne; 

N~{34(4-Methylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-meth^^^ 
lH-imidazol-5-yl]pyrimidm-2-ainine; 

N-{3-CWoro-44(4-methylpiperazin-l-yl)sulfonyl]phenyl}-4-[2-methyl-l-(t^^ 

pyran-4-yl)-lH-iinidazol-5-yl]pyrimidm-2-araine; 

N-{ 3-Methyl-4-[(4-metliylpiperazm-l-yl)sulfonyl]phenyl } -4-[2^ 

pyran-4-yl)-lH"imidazol-5-yl]pyrimidm-2-amine; 

5-Fluoro-N-(4-{[(3R)-3-me1iiylmorpholm-4-yl]sulfonyl}phenyl)-4-[2-^^ 

2H-pyran-4-yl)- lH-imidazol-5-yl]pyrimidin-2-aimne; 

5-HuarcHN-{3-me1hyl-4-[(4-methylpiperazin-l-yl)sulfonyl]ph 

(tetrahydro~2H-pyran-4-yl)-lH-iimda2ol-5-yl]pyrimidm-2-amine^ 

5-Huoro~N-(4-{[(lS,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]sulfonyl}ph^^^^ 

methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimidm-^ 

4- ({5-Huoro-442-me1hyl-l-(tetrahydro-2H-pyran-4-yl)-lH^ 
yl}amino)-N,N-dimethylbenzenesulfonaimde; 
N-[4-(Azetidin-l-ylsulfonyl)phenyl]-5-fluoro-4-[2-me1hyl-l-(^ 
imidazol-5-yl]pyrimidin-2-ainine; 

Methyl 3-{ [4-(l,2-dimethyl-lH-iniidazol-5-yl)-5-fluoropyrimidm^ 
E&yl4-({5-fiuoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH^ 

yl } amino)benzoate; 

5- Fluoro-N-[4-(melhylsulfonyl)phenyl]-4-[l-(tetrahydto-2H-^^ 
lH-imidazol-5-yI]pyrimidm-2-amine; 
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N-[4-(Azetidin-l-ylcarbonyl)phenyl]-5-fiuQrcH4-[l-(tetra^^ 

(1xifluoromethyl)-lH-imidazol-5-yl]pyrimidin-2-amine; 

N-[4-(Azetidm-l-ylcarbonyl)-3-cWorophenyl]-4-(l,2~dimethyl-lH-i^^^ 
fluoropyrimidin-2-ainine; 

N-[4-(Azetidin-l-ylcarbonyl)-3-methylphenyl]-4<l^-dime&^^^ 

fluoropyrimidin-2-amme; 

N-[3-CWoro-4-(methylsulfonyi)phenyl]-4-(l>dimethyl-lH-imida^ 
fluoropyrimidm-2-anmie; 

4-(l,2-Dimethyl-lH-iinidazol-5-yl)-5-fluOTo-N-[4-(meth^^ 
amine; 

N-'{3-CWoro-4-[(4-me11iylpiperazm-l-yl)sulfonyl]phenyl}-4-(l,2-^ 
yl)-5-fluoropyrimidm-2-amme; 

4- (l,2-Dimethyl-lH-imidazol-5-yl)-5-fluoro-N- { 3-methyl-4-[(4-methylpiperazin-l- 
yl)sulfonyl]phenyl}pyrimidin-2-amine; 

N44-(Azetidm-l-ylcarbonyl)-3-(lTmuoromethoxy)phenyl]-4-(l,2-dm^ 
yl)-5-fluoropyriinidin-2-ainine; 

N-(3-Dime1hylaininopropyl)-3-[[4-(23-dimethylimidazol-4-yl)-5^^ 
yl] aminojbenzamide; 

[3-[[4-(23-Dime1hylimidazoM-yl)-5-fluoro-pyrimidm^ 

(hydroxymefhyl)-l-piperidyl]methanone; 

N-{3-CWoro-4-[(4-metiiylpiperazm~l-yl)caibonyl]phenyl}-5-fluoro-4-[2-met^^^ 
(tetrahydro-2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-amm 

5- Huoro-N-{3-[(4-methylpipeiazm-l-yl)carbonyl]pheayl}-4^ 
pyran-4-yl)-lH-mudazol-5-yl]pyriinidm-2-ain^ 

(4-{[4-(l,2-Dimethyl-lH-imidazol-5-yl)-5-fluoropyrM 
yl)methanol; 

5-Fluoro-N-[4-(isopropylsulfonyl)phenyl]-4-[2-methyl~l-(tetrahyd^^ 
miidazol-5-yl]pyriniidm-2-amme; 

N-[4-(Eliiylsulfonyl)phenyl]-5-fluoro-4-[2-methyl-l-(tete 
imidazol-5-yl]pyrimidin-2-ajiune; 
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5-FlucM:o-N-{4-[(2-methoxyetiiyl)suIfonyl]phenyl}-4-[2-m^ 
yl)- 1 H-imidazol-5-yl]pyrimidin-2-amme; 

N-(4- { [2-(Diethylamino)etiiyl]sulfonyl }phenyl)-5-fluoro-4-[2-methy^ 
pyran-4-yl)-lH-imidazol-5-yl]pyriimdin-2-amme; 

2- {[4-({5-Fluoro-4-[2-methyl-l<tetrahydro-2H-pyran-4-yl)-lH-ii^ 
yl}amino)phenyl]sulfonyl}ethanol; 

{5-Fluoro-4-[3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-pyrimidm-^^^ 
piperazine-l-sulfonyl)-phenyl]-ainine; 

5-{ 5-Fluoro-2-[4-(4-methyl-piperazme-l-sulfonyl)-phenylamino]-pyrimidi^^ } -1- 
(tetrahydro-pyran-4-yl)-lH-iimda2ole-2-carbomtrile; and 
{5-Fluoro-4-[2-methyl-3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-yl]-pyrimi 
(tetrahydro-pyran-2-ylniethanesulfonyl)-phenyl] - amine * 
or a pharmaceutically acceptable salt thereof. 

59. A compound according to claim 31 or claim 32, said compound being selected from: 

3- [[4-(2,3-Dimethylimidazol~4-yl)-5-fluoro-pyrimidin-2-.yl]amino]-N--(3- 
metihLOxypropyl)benzaimde hydrochloride; 

[4-[[4-{23-Dimethylimidazol-4-yl)-5-fluoro-pyriinidin-2--yl]amino]-2-- 
(trifluoromethoxy)phenyl]-(4-methylplperazin-l-yl)melhanonehydrodhloride; 
N-[4KAzetidin-l--yIcarbonyl)phenyl]-5-fluoro-4-[2-me1hyl-l-(tetrahydro-2H-p 
iinidazol-5-yl]pyrimidin-2-amine hydrochloride; 

N-{4-[(3,3-Di£luoroazetidin-l-yl)carbonyl]phenyl}-5-fluoro-4-[2-methyl-l-(tetrahydro-2H- 
pyran-4-yl)-lH-iimdazol-5-yI]pyrimidin-2-amine hydrochloride; 
5-HuoiX)-N-[3-methyl-4-(morpholin-4-ylmethyl)phenyl]-4-[2-meth^^ 

pyran-4-yl)'-lH-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

5-Fluoro-N-[4-(moipholin-4-ylmethyl)phenyl]-4-[3-oxan-4-yI-2-(trifluorome^^^^ 
yl]-pyrimidin-2-amine hydrochloride; 

5-Huoro-N-{4-[(4-fluoropiperidin-l-yI)carbonyl]phenyl}-4-[2-me1hyl-l-(tetrahyto^ 
pyran-4-yl)- lH-imidazol-5-yljpyrimidin-2-amine hydrochloride; 

N,N-Diethyl-4-({5-fluoro-4-[2-methyl-l-(tetrahydro-2H-pyran-4-yl)-lH-imida20l-5- 
yl]pyrimidin-2-yl } amino)benzaimde hydrochloride; 
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4-[5-fluoro-4-(2-metliyl-3-tetrahydropyran-4-yl-im^^ 

methoxypropyl)benzamide hydrochloride; 

[445-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazoI-4-yi)-p3Tim^ 
yl]aniinophenyl]-(l ,4-oxazepan>-4-yl)methanone hydrochloride; 
(4-ethylpiperazin-l-yl)-[4-[5~fluoro-4-(2-methyl-3-tetrahydropyr^^^ 
pyrimidin-2-yl]aminophenyl]-methanonehydrocMoride; 
(2,6-dimethylmorpholm-4-yl>[4-[5-fluoro-4-(2-methyl-3-tetrahy^^^ 
yl)-pyrimidm-2-ylJaminophenyl]-methanone hydrochloride; 
[4-[5-fluoro-4-(2-melhyl-3-tetrahydropyran-4-yl-hmdazoI-4-yl)-pyrim 
yl]aininophenyl]-(3-fluoropyrrolidin-l-yl)-melhanonehydrochlor^^^^ 
(3,3-difluoropyrrolidin-l-yl)-[4-[5-fluoro-4<2-me1hyl-3-tetrahydrop3T^ 
pyrimidin-2-yl]aniinophenyl]-methanone hydrochloride; 
4-[5-fiuQro-4-(2-methyl-3-tetxahydropyran-4-yl-inudazol-4-yl)-^ 
methyl-benzamide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-te1xahydropyran-4-yl-iinidazoM-^^ 

tetrahydropyran-4-yl-benzamide hydrochloride; 

[4-[5-fluoro-4-(2"methyl-3-tetrahydropyran-4-yl4midazol-4-yl)-pyrimidin^ 
yl]ainmophenyl]-(3-hydroxypyrroUdin-l-yl)-methanone hydrochloride; 
N-(2-cyanoethyl)-4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl^ 

2-yl]amino-N-methyl-benzamide hydrochloride; 

N-ethyl~4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazol-^^^ 
yl]ammo-N-(2-hydroxyethyl)benzamide hydrochloride; 
4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yMmidazol-4-^^^^ 
hydroxyethyl)-N-methyl-benzamide hydrochloride; 

4--[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-hnidazol-4-yl)-pyrimi^ 
hydroxyediyl)benzamide hydrochloride; 

N-(2-dime1hylaminoethyl)-4-[5-fluoro-4-(2-melhyl-3-tetrahy^^^ 
pyrimidin-2-yl]amino-benzamide hydrochloride; 

(4-dimethylamino-l-piperidyl>[445-fluoro-4-(2-me1hyl-3-tetrahy^^ 
yl)-pyrimidin-2-yl]aminophenyl]-methanone hydrochloride; 



AMENDED SHEET (ARTICLE 19) 



wo 2007/040440 



PCT/SE2006/001116 



[4-[5-fluoro-4-(2-methyl-3-1:e1rahydropyran-4-yl-imid^^ 

yl]aminophenyl]-[4-(2-methoxyel3iyl)piperazin-l-yl]-methanonehyd^^ 
445-fluoro-4>>(2-methyl-34e1rahydropyran-4~yl-iimdazol-4-yl)-^ 
( 1 -piperidyl)ethyl]benzamide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-iimdazol-4-yl)-py2im 
morpholinoethyl)benzamide hydrochloride; 

4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4-yl-imidazoI-4-yl)-pyrim^ 
isopropyl-benzamide hydrochloride; 

N42-(33-difluoropyrrolidin-l-yl)ethyl]-4-[5-fIuoro-4-(2-methyl-3-teto^ 
imidazol-4-yl)-pyrimidin-2-yl]ai]Mno-benzamide hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3-tetrahydropyran-4"yl-imidazoM-yl)-pyTinud^^ 
yI]amiiiophenyl]-(4-isopropylpiperazin-l-yl)-methanone hydrochloride; 
[4-[5-fluoro-4-(2-methyl-3~tetrahydropyraii-4-yl-iimdazol-4-yl)-pyrimidin-2- 
yl]aminophenyl]-(4-melhyl-l,4-diazepan-l-yl)-melhanone hydrochloride; 

4- [5-fluoro-4-(2-methyl-3-tetrahydropyraii-4-yl-itnidazoM-yy 
tetrahydrofiiran-S -yl-benzamide hydrochloride; 

5- Fluoro-N-[4-(4-methylpiperazin- l-yl)sulfonylphenyl]-4-[3 ~methyl-2- 
(1rifluoroine1hyl)imidazol-4-yl]-pyrhnidin-2-amine hydrochloride; 
5-Huoro-4-[3-methyl-2-(trifluoromethyl)iiiiidazoM-yl]-N-[^^ 
ylmethyl)phenyl]-pyrimidin-2-aiiiine hydrochloride; 
[4-[5-Fluoro-4-[3-methyl-2-(trifluoromethyl)imidazol-4-yl]-pyrimidin^^ 
methylpiperazin-l-yl)-methanone hydrochloride; 
[4-[5-Huoro-4-[3-tetxahydropyran-4-yl-2-(trifluoromethyl)iiQida^^ 
yl]aminophenyl]-(4-melhylpiperazin-l-yl)-methanoiie hydrochloride; 
5-Fluoro-N-[3-(methylsulfonyl)-4-(morpholin-4-ylmethyl)phenyl]-4-[2-m 
2H-pyran-4-yl)-lH-imidazol-5-yl]pyrimidin-2-amine hydrochloride; 

5- Huoro-N-[4-(methylsulfonyl)-3-(trifluoromediyl)phenyl]-4-[2-methyl"^ 
pyraii-4-yl)-lH-imidazol-5-yl]pyrimidin-2-aiiiine hydrochloride; 

6- ({5-Fluoro-4-[2-methyl-l-(te1rahydro-2H-pyran-^-yl)-lH4midazol-5-yU^ 
yl}amino)-2,3-dihydro-4H-thiochromen-4-one 1,1-dioxide hydrochloride; 
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6-({5-Huoro-4-[2-met±iyl-l-(tetrahydro-2H-pyran-4-yl>lH-M^ 
yl}aimno)tiiiochroman-4-ol 1,1 -dioxide hydrochloride; and 
N-(3-Diinethylaniinopropyl)-3-[[4-(23-dimetiiylimidazol-4-yl)-5-fluoro-p^ 
yl] amino]-N-methyl~benzamide hydrochloride; 
or as a free base or alternative salt thereof. 

60. A compound as desfined in claims 31 to 59 for use in therapy. 

61. The use according to any one of claims 1 to 30, wherein the disease is Alzheimer's 
Disease. 

62. A compound selected from: 

2-Chloro-4-(l,2-dimethyl-l^?-imidazol-5-yl)-5-fluoropyrimidine; 

2-Methyl-4-[(4-methylpiperazin-l-yl)carbonyl]aniline; 

4-[C4-Methylpiperazin-l-yl)carbonyl]-3-nitroamline; 

4-[(4-Methylpiperazin-l-yl)carbonyl]-2-(trifLuoromethoxy)aniline; 

4- [JV-Acetyl-A?^(tetrahydro-2^f-pyran-4-yl)]amino-5-methylisoxazole; 

5- Acetyl-2-methyM-(tetrahydro-2^f-pyran-4-yl)-lH-imidazole; 

(2^-3-Dimethylamino-l-[2-methyl-l-(tetrahydro-2ff-pyran-4-yl)-l^^^ 

en-l-one; 

(2Z)-3-Dimethylamino-2-fluoro-l-[2-methyl-l-(tetrahydro-2if-pyran-^ 
yl]prop-2-en- 1-one; 

5-Huoro-442-methyl-l-(tetrahydro-2f^pyran'^yl>lH-imidazol-5-yl]p^ 

l-(4-Chloro-2-methoxybenzoyl)-4-methylpiperazine; 

l-[4-Bromo-2-(methylsulfonyl)benzoyl]-4-methylpiperazine; 

4- (iV-Acetyl-A^-cyclohexyl)amino-5-methylisoxazole; 

5- Acetyl-l-cyclohexyi-2-methyl-lZf-imidazole; 

(2Q-3-DimethyIamino-l-(l-cyclohexyl-2-methyl-l^f-imidazol-5-yl)prop-2-^^^ 

(22)-3-Dhne1hylamino-2-fluoro-lKl-<;yclohexyI-2-mefhyl-l^r-imi^ 

one; 

4-(l-Cyclohexyl-2-methyl-l^f-imidazol-5-yl)-5-fluoropyrimidin-2--ainine; 
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5-Acetyl-2-me1hyl-l-(l-niethylpiperidm-4-yl>lH-imidaz^ 

(2£)-3-Dimethylamino-l-[2-methyl~l-(l-methylpiperid^ 

1-one; 

(2Z)-3-Dimethylamino-2-fluoro-l-[2-methyl-l~(l-methylpiperidi^^ 
yl]prop-2-eai-l-one; 

5-Huoro-4-[2-methyl-l-(l-methylpiperidm-4-yl)-l^^imidazol-5-^^ 

4- (l ,2-Dimethyl- liy-irmdazol-5-yl)-5-fluoropyrimidin-2-ainme; 
l-(tert-Butoxycarbonyl)-4-(4-bromo-benzenesulfonyl)-piperazine; 

5- AcetyH-(tetrahydro-2/f-pyran-4-yl)- 2-.txifluoromethyHH-imidazoIe; 
(2£)-3-Dimefhylammo-l-[l-(tetrahydro-2^-pyran-4-yl)-2-trm 
yl]prop-2-en- 1-one; 

(2Z)-3-Dimethylamino-2-fluoro-l-[l-(tetrahydro-2^r-pyran-4-yl>2-trmu 
imidazol-5-yl]prop-2-en- 1 -one; 

5-Huoro-4-[l-(tetrahydro-2H-pyraQ-4-yl)-2-(trmuoromethyl>l/^i^ 
amine; 

4-[2-Methyl-l-(tetrahydro-2/f-pyran-4-yl)-li?-imidazol-5-yl]py^ 

1- [(4-Bromo-2-chlorophenyl)sulfonyI]-4-methylpiperazme; 
(3jR)-4-[(4-Broniophenyl)sulfonyl]-3-methylmorpholine; 
(l.S,45)-2-[(4-Broniophenyl)sulfonyl]-5-methyl-2,5-diazabicy^^ 
Methyl 4-bromo-2-(trifluoromethoxy)benzoate; 

4-B romo-2-(trifluoromethoxy)benzoic acid; 

4-(4-Chloro-2-methylbenzyl)morpholine; 

Lil3iiuni4-({5-fluoro-4-[2-nniethyl-l<te1rahydro-2H-pyran^^^ 

2- yl }amino)benzoate; 
l-(4-Bromo-2>-methylbenzoyl)azetidine; 
4-Bromo-2-(trifluoromethoxy)benzoic acid; 
l-[4-Bromo-2-(trifluoromethoxy)benzoyl]azetidine; 
2;2,2-Trifluoro-N-niethyl-N-(5-methylisoxazol-4-yl)aoe1ami 
l-[l-Methyl-2-(trifluoromethyl)-lH-imidazol-5-yl]eliianone; 
(2E)-3-(Dime1hylamino)-l-[l-methyl-2-(trifluoxomefiiyl)-lH-^ 
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(22)-3-(D^nethylaInino>2-fluoro-^[l-methyl-2-(tr^ 

en- 1 -one; 

5-Fluoro-4-[l-niethyl-2-(trifluorometiiyl)-lH-imidazol-5-yl]pyri^ 

4- [4-Bromo-2-(methylsulfonyl)benzyl]morpholine; 
2-.[(4-Brombphenyl)sulfonyl]ethyl methyl ether; 
2-[(4-Bromophenyl)sulfonyl]ethyl diethyl-amine; 
N-(5-Methyl-isoxazol-4-yl)-N-(tetrahydro-pyran-4-yl)-fomiamide; 

5- Acetyl-l-(tetrahydro-pyran-4-yi)-lH-iinidazole; 

(E>3-Dimethylamino-l-[3-(tetrahydro-pyran-4-yl)-3H-imidazol-4-ylJ-propeno^^ 
(Z)-3-DimelJiylamino-2-flucm)-l-[3-(tetiahydro-pyran-4-yl)-^ 

5-Fluoro-4-[l-(tetrahydro-2H-pyran-4-yl)-lH-imidazoI-5-yl]pyrimidin-^^ 
5-{5-Fluoro-2-[4-(4-methyl-piperazine-l-sulfonyl)-phenylamino]-pyrimid 
in-4-yl}-l-(tetraliydro-pyran-4-yl)-lH-imidazole-2-carbaldehyde. 

63. Use of the compomids according to claim 62 in the preparation of a compound of formula 

I or formula lb as defined in claim 31 or claim 32. 

64. A pharmaceutical formulation comprising as active ingredient a therapeutically effective 
amount of a compound according to any one of claims 31 to 59, in association with 
pharmaceutically acceptable excipients, carriers or diluents. 

65. Use of a compound according to claims any one of claims 31 to 59, in the manufacture of 
a medicament for prevention and/or treatment of predemented states. Mild Cognitive 
rmpairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline, Cognitive 
Impairement No Dementia, mild cognitive decline, mHd neurocognitive decline, Late-Life 
Forgetfulness, memory impairment and cognitive impairment, vascular dementia, dementia 
with Lewy bodies, Frontotemporal dementia and androgenetic alopecia and Type I and Type 

II diabetes, diabetic neuropathy and diabetes related disorders. 

66. A mediod of prevention and/or treatment of dementia, Alzheimer's Disease, Parkinson's 
Disease, Frontotemporal dementia Parkinson's Type, Parkinson dementia complex of Guam, 
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HIV dementia, diseases with associated neurojabriUar tangle pathologies and dementia 
pugilistica, comprising administrering to a mammal, including man in need of such 
prevention and/or treatment, a therapeutically effective amount of a compound of formula I as 
defined in any one of claims any one of claims 31 to 59. 

67. The method according to claim 66, wherein the disease is Alzheimer's Disease. 

68. A method of prevention and/or treatment of predemented states. Mild Cognitive 
Impairment, Age-Associated Memory Impairment, Age-Related Cognitive Decline, Cognitive 
Impairement No Dementia, mild cognitive decline, mild neurocognitive decline, Late-Life 
Forgetfulness, memory impairment and cognitive impairment, vascular dementia, dementia 
with Lewy bodies, Frontotemporal dementia and androgenetic alopecia and Type I and Type 
II diabetes, diabetic neuropathy and diabetes related disorders, comprising administrering to a 
mammal, including man in need of such prevention and/or treatment, a therapeutically 
effective amount of a compound of formula I as defined in any one of claims 3 1 to 59. 

69. A process for preparing a compound of formula I, or a pharmaceutically acceptable salt or 
an in vivo hydrolysable ester thereof, which process (wherein r\ R^, R"^, R^, R^, R^, R^ 
and R^ are, unless otherwise specified, as defined in formula I) comprises of: 

a) reaction of a pyrimidine of formula (H): 




wherein L is a displaceable group; with an aniline of formula (III): 
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on) 

or 

b) reacting a pyrimidine of foimula (TV): 




(TV) 



with a compound of fomiula (V): 



(V) 

where Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula I into another compoimd of the formula I; 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester 
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US 


20050282843 A 


22/12/2005 


wo 


2004072063 


Al 


26/08/2004 

^m\ff W/ CbWV T 


AU 


2004212421 A 


26/08/2004 










CA 


2515132 A 


26/08/2004 










EP 


1611125 A 


04/01/2006 










JP 


2006S18381 T 


10/08/2006 










US 


20040214928 A 


28/10/2004 










us 


20040006213 A 


08/01/2004 


wo 


03037891 


Al 


08/05/2003 


BR 


0213792 A 


07/12/2004 










CA 


2463822 A 


08/05/2003 










CN 


1582285 A 


16/02/2005 










EP 


1448556 A 


25/08/2004 










HU 


0402106 A 


28/02/2005 










IL 


161662 D 


00/00/0000 










JP 


2005507423 T 


17/03/2005 










MX 


PA04004178 A 


06/09/2004 










NO 


20041911 A 


10/05/2004 










NZ 


531853 A 


24/02/2006 










PL 


369259 A 


18/04/2005 










US 


2005000412S A 


06/01/2005 
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